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This report involved participatory research to identify a problem, designing and implementation of a project to provide solutions to the problem as well as monitoring and evaluation of the project being implemented. The first step in the project cycle was to identify an issue that a project could address. This involved a ‘Community Needs Assessment’ which finds out what community needs are and whom they affect. This supported by Blackman (2002) that, only when we know what people really want and then we can be able to develop an effective project. 
At the top of the list was the community's desperate need for greater and more efficient access to clean water. Without clean water, Makabe community, open itself up to outbreaks of water-borne illnesses, which can affect human well-being, as well as precious food supplies. The problems with access to clean water go beyond health and sanitation issues, and uniquely affect women and girls. Women in Makabe spend an average of two hours per day carrying water to their homes from distant sources. The time women and girls spend in water transportation significantly detracts from time they could spend in school or earning a viable income. 
Due to over population and higher usage levels of water in Dar es Salaam, DAWASCO is unable to cope up demand from available surface sources especially during dry seasons. 450 million litres daily demand for water in the city only 300 millions litres are available-a deficit of 150 millions litres. The problem is further exacerbated by the fact that the cost for adding infrastructure to the Makabe community, and energy consumed to collect, process and deliver clean water via DAWASCO systems, is rising continuously. Therefore an urgent alternative, cost effective method to obtain clean water for use, in particular for household needs, to overcome these limitations is rainwater harvesting. The ocean coastline is warm and generally wet with Dar es Salaam experiencing a mean of over 1000mm/year of rainfall. Yet, to date, much of the cleanest water around that which falls from the sky in the form of rainwater has been left unharvested
Rainwater harvesting from roof tops, that delivers clean water to households, without relying on DAWASCO systems of water supply, offers one such solution. Rainwater harvesting technologies are easy to install and operate.  Materials  are    available locally and  local  people  can  be  easily  trained  to  implement  RWH  technology.   Capturing rainwater  is  convenient  in  the  sense  that  it  provides  water  at  the point  of consumption,  and  family  members  have  full  control  of  their  own systems,  which greatly  reduces  operation  and  maintenance  problems. As basic as it may seem, in order for the community to properly function, it requires access to clean water for crop production, bathing, cooking, cleaning and drinking.
1.1	Makabe community profile
Makabe is a peri-urban area outside of Dar es Salaam, which is formally found in Kinondoni Municipal. It is situated about 25 kilometers west of the city centre and lies just north of the Morogoro Road, which is one of the major roads running out of the city. Within the municipal there are several divisions and wards and Makabe is part of the Kibamba division and a sub-ward in Mbezi ward. It is bounded by Goba, Mbezi, Msakuzi, Mshikamano and Msumi. 
1.1.1	Climate
Makabe experiences a modified type of equatorial climate. It is generally hot and humid throughout the year with an average temperature of 29ºC. The hottest season is from October to March during which temperatures can raise up to 35ºC. It is relatively cool between May and August, with temperature around 25ºC. There are two main rain seasons; a short rain season from October to December and a long rain season between March and May. The average rainfall is 1000mm (lowest 800mm and highest 1300mm). Humidity is around 96% in the mornings and 67% in the afternoons (Dar es Salaam City Council, 2004). Makabe are hilly, mostly middle and upper class, suburbs far from the city. Due to the distance from the city center, it is quieter, with cooler weather. 
1.1.2	Demographic factors
According to Makabe Local Government Authority office, out of the total population of 7,252 people, 3,130 (43.2 %) are male while 4,122 (56.8 %) are female. The sex ratio in the study area is 75:100. Sex ratio is the demographic concept that measures the proportion of males to females in a given population. It is usually measured as the number of males per 100 females. The estimated total number of households is 1,450 with an average household size of 5 people. For the recent years the population increase rate has been at 4.1 %, which can be compared to the total population growth rate of Tanzania which is 3 % (Fagerlund, 2010). Population density per square kilometer as per 2002 population census report stands at 1787 per square kilometer (Dar es Salaam City Council, 2004).
1.1.3	Occupation factors
It is estimated that about 95 % of Makabe are working in the informal sector, while the remaining 5 % are employed in the formal sector including the government and public cooperation. Based on statistics for 2002, unemployment in the city of Dar es Salaam was 46.5% while in other urban areas it was 25.5% and in rural areas it was 18% (Dar es Salaam City Council, 2004). In Makabe, agriculture is often kept as the secondary livelihood source, but people are to an increasing extent starting to engage in other sectors such as trade, service and manufacturing. 
1.1.4	Health services
The status of health services in Makabe is very poor, people have to travel 5km to Mbezi government health centre which has no wards and poor facilities in general. Facilities lack the ability to provide essential reproductive and child health services or meet basic public health needs.
1.1.5	Education services




The waste handling in the Makabe area is stated to be well functioning by official leaders, as it is argued that there are regulations on how waste is supposed to be handled by waste pickup company. The problem however is that not all of the households can access this service. Currently, the Dar es Salaam city generates between 2,600 tons of solid waste per day. About 40% to 45% of the amount generated is being collected and disposed-off at the dumpsite. The major constraints identified are insufficient financial resources, poor infrastructure e.g. roads and transport capacity, lack of integration of other stakeholders at different levels and methods of collection (Dar es Salaam City Council, 2004).
1.1.7	Social services
Makabe sub ward has no formal plot system; instead there are mostly squatter plots, which mean that land owners sell parts of their land informally at the same time as people squatter in unplanned parts. Out of total population of Kinondoni Municipalities, which is 1,083,913, only 652,800 or 60%, have direct access to clean and safe water while the rest 40 % which include all Makabe inhabitants have no direct access. Makabe has road networks which are not paved. The majority of these roads are of poor surface conditions caused partly by lack of maintenance due to, among other factors, financial constraints. In general, the existing road network in Dar es Salaam is inadequate to satisfy the city's densification and expansion (Dar es Salaam City Council, 2004). The location of Makabe area is shown on Figure 1.

Figure 1: Map of Dar es Salaam with Makabe sub ward of Mbezi ward.
Source : http://african.lss.wisc.edu/swahili/swahili_4/maps/salaam/html/index.htm. 	       Accessed (​http:​/​​/​african.lss.wisc.edu​/​swahili​/​swahili_4​/​maps​/​salaam​/​html​/​index.htm. Accessed​) on 15th March, 2011  
1.2	Community needs assessment
A community needs assessment is a way of gathering information about a community’s opinions, needs, challenges, and assets used to determine which project will meet the real needs of the community. According to Mizoguchi et al. (2004), an assessment is a specific way to identify problems, needs, and strengths in a community to make decisions, set priorities, set objectives, and explore ways to take action. CNA gave people an opportunity to prioritise their needs, which leads to a more sustainable development project. 
1.2.1	Objectives for community needs assessment
1.2.1.1	Overall objective 
The overall goal of community needs assessment was to identify the asset of the community and determine potential concerns that it faces
1.2.1.2	Specific objectives
i)	To identify Makabe  community pressing needs 
ii)	To identify strengths and asset that the community could use to address the problems
iii)	To identify what a project community will focus on to solve the problem.
1.2.2	Community needs assessment questions
In order to execute this, the following research questions were used. 
i)	What are the community most pressing needs? 
ii)	What are local resources available to meet the most community needs?




1.2.3	Community needs assessment methodology
1.2.3.1	Research design 
In conducting the assessment, the committee worked with community leaders and members at large. Factors used to influence the type of assessment selected include time, cost, target audience, and available manpower. The study project used both quantitative and qualitative research approaches whereby the qualitative aspects were considered in order to supplement the main approach which was mainly quantitative. Qualitative approach was considered to be the most appropriate research design for this study because they have the capability to determine the opinions, altitudes and behavior of a large population (Piney, 1974). Also, quantitative approach was used to collect some statistical information include demographic and income per household.
1.2.3.2	Sampling techniques
i)	Purposive sampling
Purposive sampling was used to select study community whereby respondents from Makabe community were selected purposively due to a reason that is the new settlement which is growing rapidly without necessary services in the area. This technique enables the researcher to select sample on the basis of his or her knowledge of the population, its elements and research aims. It is based on researcher judgments and purpose of study (Babbie, 1992).
ii)	Systematic random sampling 
Households were the sampling unit in this study on assumption that it is a production and consumption unit (that is sharing the same kitchen, pool their income together and household members work together and share the output). From the Makabe  register, the names of household heads were sampled using a systematic random sampling technique, that is, every fifth person on the list was picked and included in the sample. Since the names were listed in a completely random manner, this type of sampling minimized selection bias. Head of household is mainly person recognized as such by the rest of the members of household to be their head. Often s/he is responsible for financial support and welfare of household members (URT, 2003).
iii)	Sample size 
Sample size were selected from the entire population and was determined the proportion of targeted population. A total of 50 community members were selected to represent the total population due to homogeneity of community. 
1.2.3.3	Data collection methods
Data were gathered from both primary and secondary sources. Secondary data was collected from published and unpublished sources available in the library and on the internet such as books, journal articles, research reports, conference proceedings and reports from different national and international organizations. Primary data which are primary sources as original sources from which the researcher directly collects data that have not been previously collected were obtained from the sample using a structured and standardized questionnaire as the main method which was supplemented with interview, listening, community mapping, focus group discussions and public forum. To ensure validity, quality and reliability of collected data a triangulation method was adopted which refers to the combination of two or more data sources, data collection methods, investigators or data analysis techniques to provide confirmation and validity and completeness (Mitchell, 1986; Babbie, 1992). It involves the use of multiple data gathering techniques to investigate the same phenomenon (Berg, 2004). Before fieldwork, the instruments were pre-tested on small sample of 20 respondents from Goba community in order to measure the clarity, consistency, validity and reliability of the instruments. Questions that did not yield useful answers related to the research problem were discarded or revised (Cooksey and Lokuji, 1995). Therefore, findings from the pre-test instruments formed the basis for reviewing the questions and improving the instruments.
a)	Questionnaire 
Questionnaires were used to collect data for this assessment because its advantages overwhelm other data collection methods. It is advantageous in terms of economy, lack of interviewer bias, and possibility of anonymity (Kidder, 1981). However some of the disadvantageous includes incomplete questionnaire, slow response and return rates (Kothari, 1999). Questionnaires were structured; standardized and included both open and close ended questions. Both structured and unstructured questions were used in this project so as to increase reliability of the responses (Line, 1982). Questionnaire were administered to respondents and were completed by respondent themselves under the supervision of the researcher. A total of 50 questionnaires (Appendix 1) were administered to men and women respondents in the selected households. The questionnaires were translated into Kiswahili (Appendix 2) since most of the respondents do not understand the English language. The advantage of self-administered questionnaire is that it is less time consuming and reduces interviewer bias (Krishnaswami, 2003). 
b)	Interview protocol (Face to face interview)
Interview schedules with eight structured questions were used in order to supplement the questionnaire in getting adequate and reliable data related to community needs (Appendix 3). It was conducted to ten selected community members who are key people in the community in order to discuss their knowledge, experience and understanding of the issues. These were people who were seen as the heart of the community such as traders, religious leaders, teachers and other individuals who have affiliations with particular community. It was also taken care that not only to interview the powerful, but also to interview those whose views are not usually heard like women, youth and people with disability. 
When choosing people to interview, their views and opinions were likely to represent those of others in the community (Blackman, 2002). During the interview process, the researcher got the opportunity to probe on some leading issues that emerged and also to clarify questions for respondents. Some of the advantages of interviews is to allow the researcher to establish rapport, explain the purpose of the study and clarify issues and secondly, allows for possible triangulation or the application of other validity enhancing instruments (Krishnaswami, 2003). This tool helps us to gain greater understanding of the issues. However it is subjected to researcher bias and consumes time.
c)	Focus group discussion guide
A focus group discussion was another instrument used to gather primary information of this project. With this instrument six to twelve individuals from community were drawn together to express their views on a specific eight set of questions in a small, targeted group environment (Appendix 4). The researcher talked directly to the respondents in order to clarify, elaborate and better understand of ideas. The respondents presented their views on the community needs, also gives views on what should be done to improve and develop their areas. This instrument helped the researcher to determine perceptions, feelings and the manner of thinking of the community members regarding the community needs. The discussion gave the community members’ broader avenue to air their views and suggestions. 
d)	Public forum or community dialogue
In order to bring a wide range of community members together at public meetings to gather information the public forum was also used. A community dialogue is a forum that draws participants from as many parts of the community as possible to exchange information face-to-face, share personal stories and experiences, honestly express perspectives, clarify viewpoints, and develop solutions to community concerns and opportunities. 
e)	Listening 
By listening to a variety of people, such as key community members for the issues about which people have the strongest feelings, it was possible to identify the issues that they most want addressed and projects which they are most likely to participate in .It include asking a community and talking with people including women, men, girls, boys, the elderly and people with disabilities to find out what people were worried, sad, happy, fearful, hopeful or angry about.  It was important to have a clear idea about what we are looking for so we could make sense of the answers as well as the use of open-ended questions which allow the person replying to give more information (Blackman, 2002).
f)	Community mapping and transect walk
Community mapping is a process of identifying assets and accessibility issues (Kretzmann and McKnight, 1993). This tool involved community members drawing a map of their community to gather information about existing community assets and resources. The map showed the natural and physical resources in the area – land, forests, roads, houses, and other activities. It showed also important people and organizations. To gain greater understanding of the issues facing different groups within the community, the groups worked separately. A map by young people showed very different information from that of older people. This methods draw out the views of many people in a short space of time. Transect walk was walking fairly straight line through the community companied of key informants to observe, listen and asking various probing question and a careful note of every information needed.
1.2.3.4	Data analysis methods
The data collected from the field were analyzed both quantitatively and qualitatively. Responses from the structured questions were analyzed quantitatively and the results were presented in tables and figures in frequencies and percentages. Content analysis was used to analyze qualitative data derived from the open ended questions. The content analysis method is the method which consists of establishing a number of different content categories and counting up the number of times items relevant to each of them occurs in a particular set of data (Powell, 1991). The Statistical Package for Social Science (SPSS 16.0) was used to analyze the data collected because it had proved to be a powerful package frequently applied in data analysis in the Social Sciences.
1.3	Community needs assessment findings
The information analyzed and compiled into a report and shared with all project partners, and community members that were particularly involved in providing information for the assessment. This based on summarizing and disseminating the needs of assessment survey results through tables and figures.
1.3.1	Demographic information 
Some of the questions were designed to provide the demographic information of the study population. The demographic information was essential in order to know the characteristics and nature of the study population. Respondents were requested to indicate their gender, age, education level and income. The findings from the study are indicated in the Table 1. 
The total of 50 respondents were surveyed out these 30 (60%) were men and 20 (40 %) were women. The study findings indicate the age distributions of respondents in the study area as follows; 5 (10%) respondents were between 15-20 years. Ten respondents (20%), were within 21-30 age group, 15 respondents (30%) belonged to 31-40 age group, 10 respondents (20%) were within 41-50 age group and 10 respondents (20%) were 50 and above age group. Majority of the respondents (80 %) were between the ages of 15-50 years, which shows that the study was able to capture majority of the active community members which is in the working age who participate fully in production. However there are few elderly people (only 20% are above 50 years), which implies that the life expectancy is low. The findings show that 20 (40%) respondents attended primary school education, 15 (30%) of the respondents accounts for those who managed to attend secondary education and   10 (20%) of the respondents surveyed had a chance of joining higher education. Education level was low; where 40 % had primary school education and 10% had no formal education. It has also noted that illiteracy is the main cause of poverty because it inevitably leads to ignorance that means lack of access to information, knowledge and education.




 Table 1: Demographic characteristics of the respondents in the study area
Variable	Category	Frequency	Percentage
Gender of the respondents	MaleFemale	3020	6040
Age of the respondents	15-2021-3031-4041-50Above 50	510151010	1020302020
Education Level	Primary educationSecondary educationHigher educationNo formal education	2015105	40302010
Income level	<Tshs.550,000 per year>Tshs. 550,000  per year	2030	4060
Source: Field results, 2011
1.3.2	Community most pressing needs
Respondents were asked to identify the pressing needs of their community. The study findings (Table 2) indicate that, 100% shows water as the most service they want, 70% dispensary, 70% mentioned improved roads, 50%  mentioned secondary school, 50% mentioned electricity, 40% mentioned development projects for women and youths, 30% mentioned public transport, 20%  mentioned  security in the area, 20% playing ground for youths, 20% mentioned  employment  and 10% mentioned civics education. This finding match to the REPOA (2003) survey asked respondents to identify their most pressing household problems. In Dar es Salaam more than two-fifths of households considered domestic water supply a ‘major problem’ and concerns with domestic water supply were more acute in Dar es Salaam than in other towns. All respondents interviewed mentioned that water shortage was serious problem in study area. A resident of the area, Tawatawa who is a teacher described the situation: “The situation is becoming unbearable, because we are spending a lot of money to buy water often dirty, polluted and unsafe for drinking which lead to water born diseases diarrhoeal, dysentery, typhoid, malaria and skin related disease”. Another resident Miss Ruth stated “We have to walk for more than 2km and spend more than 3hrs when going to fetch water. The government seems to have given a deaf ear to our cries for a solution to this problem”.








 Table 2: Community Most Pressing Needs (N=50)




Security in the area	10	20	40	80	50	100
Schools secondary	25	50	25	50	50	100
Playing ground for youths	10	20	40	80	50	100
Electricity	25	50	25	50	50	100
Employment	10	20	40	80	50	100




Source: Field study, 2011.
1.3.3	Local resources available
This was a multiple answer question where by respondents were asked to identify the resources available at Makabe that can be used to address their problems. Figure 2 indicated that 30% mentioned human/manpower, 20% mention seasonal dams, 10% mentioned cash income, and 50% mentioned Land, 20% rain, 40% corrugated iron roofed houses and 20% mentioned forest.
From Asset mapping and transect walk, 98% the existing houses of Makabe consists of galvanized corrugated iron slanted roofed sheets and about 2% houses thatched roofed houses. Corrugated galvanized iron sheets are suitable for rain water collection system. The community has 2.5 hectares of land for construction of secondary school and there is land at Makabe B for building dispensary. Also there is road which needs to be improved, since it’s a hilly area, during the rain season water tend to flow to the lower level and create temporary or seasonal dams which provide water for about two months during dry season.
Figure 2: Local Resources Available (Community members, N=50).  
Source: Field data, 2011          

       
Figure 3: People fetching dirty water in one of Makabe seasonal    dams
Source: Field survey, 2011
1.3.4	Main opportunities for projects
The respondents were asked to identify main opportunities for projects. The study findings (Figure 4) indicate that the respondents 10 (20%) mentions water connection to DAWASCO services. Mr Mngazija who is businessman in the area stated “Why we are not accessing water from DAWASCO while its major pipe is passing just 5km from Makabe. We want to know how much to contribute for installing infrastructure to our area”. (10%) mentioned Drilling deep water wells. chairman of Makabe subward who is also an engineer said that, Kinondoni municipal has already acquired contractor for drilling deep wells although even himself do not know much about the project. Community members questioned about sustainability of drilling water wells project as they are not sure if there is any water under ground. About 15 (30%) of respondent mentioned rainwater harvesting. This finding was similar to those provided by one of a famous man in the area who reported that “We have to encourage our people to change house construction plans which will include ways to harvest rain water instead of leaving to drain into the ground. In our ward we have engineers who can supervise and establish a structure that can help harvest rain water”. Access to safe water is crucial for the improvement of living conditions and health; it is associated benefits of increased social and economic opportunities. 
8 (16) % of respondents mentioned construction of dispensary. This will improve the health of a community and decrease morbidity and mortality rates of a community.   7 (14%) of respondents stated improving existing roads. These improvements will lead to an increase of the land value in the area as well as increasing business in the area. Also 10% of respondent mentioned construction of secondary school as opportunity.
Figure 4: Main opportunities for projects (Community members, N=50)
Source: Field data, 2011
1.4	Community needs priotization or Leveling of needs
Prioritization is a process whereby individual or group places a number of items in rank order based on their perceived or measured importance or significance. No one can address all identified needs in one project. Therefore, priorities have to be set. This has to be done with all stakeholders concerned, men and women. Once the needs have been identified community members were given the opportunity to say which they needs see should be given priority. All of the issues mentioned were written on separate piece of paper and community members were given to rank them in pair wise. During the discussion process community members had different priorities hence a negotiating process was used to reach consensus on which priorities should first be addressed.






Source: Field data, 2011
At the end they all agreed that water was the most important community pressing need followed by dispensary, improved roads and secondary school. This was due to the fact that there is no any DAWASCO network in the area and cost of constructing new infrastructure is high. One of DAWASCO officer at Kimara station comment “Even if we implement network, but the available water sources used by DAWASCO are not enough to supply water to all people in Dar es Salaam including Makabe”. In addition to that, the underground water exploration as well as exploitation does not seem feasible and rooftop rain water harvesting was found to be the appropriate system to be adopted to augment shortage of water to the people. Therefore community intervention was project on “Rooftop Rainwater Harvesting: A sustainable Solution to Water Shortage Problems in Makabe, Dar es Salaam, Tanzania”
1.5	Chapter conclusion 




2.0	Background to research problem
Participatory assessments as discussed in chapter one gave an overview of Makabe community water shortage problem. Water is fundamental for life and health. In 2002, the United Nations Committee on Economic, Social and Cultural Rights issued General Comment 15 to Articles 11 and 12 of the International Covenant on Economic, Social and Cultural Rights stating that “The human right to water is indispensable for leading a healthy life in human dignity. It is a pre-requisite to the realization of all other human rights” (UN CESCR, 2002). In spite of this, a large proportion of the world’s population does not have access to safe sources of water. Poverty remains a pressing problem in Tanzania (URT, 2005; TNBS, 2009). Although there are number of reason why poverty has became an epidemic in Tanzania, one of the causes and most overlooked one is the lack of access to clean and safe water.
Despite the best efforts of the international development community to improve water resources and access to sanitation facilities worldwide, some 2.6 billion people which is half of the developing world live without improved sanitation. Lack of clean water also remains a serious problem whereby 1.1 billion people were still using water from unimproved sources in 2002. In sub-Saharan Africa, 42 percent of the population is still not served (UNICEF and WHO, 2004). Attaining access to clean, safe drinking water is a problem for many people throughout Tanzania. 
The water supply  may  be  contaminated  and  there  may  not be  enough  water or infrastructure to  meet  demand.   In  Dar  es  Salaam,  communities may only  get access  to  water  from  city  mains twice a   week  due  to  water rationing.  If there is not  water  storage  facilities available,  citizens  may  not  have water  access on the other  days  of  the  week. The city water supply reaches only a fraction of the 3.5 to 4 million residents of Dar es Salaam. Most of them   rely on community water kiosks, private water vendors, shallow or deep wells, and in few cases rainwater harvesting.  Private water companies  may  sell  clean water  in more remote  areas, but  charge  much higher  fees than  the  city  water supplier, and  cost is prohibitive for  many  (Sim, 2008).
The reality is that water supplies delivering safe water will not be available to all people in the near future. However,  according  to   UNEP (2006) report  , if  rainfall is  taken into  account,  Africa  is  not  actually  water  scarce.  The  contribution  of rainfall  is more  than  adequate  to  meet  the  needs  of  the  current  population several  times over.  Rainwater  harvesting  has  potentials  to  contribute  to  meeting the  UN’s Millennium  Development  Goals  to  eradicate  poverty  and  huger, provide  safe drinking  water,  promoting  gender  equity  and  empowerment  of women.
In this context, rainwater harvesting is receiving increased attention worldwide as an alternative source of drinking water. Rainwater harvesting is necessary in areas having significant rainfall but lacking any kind of conventional, centralized government supply system, and in areas where good quality fresh surface water or groundwater is lacking. 
2.1	Problem statement
One of the identified major inhibitors to progress and economic development in Makabe is the lack of access to adequate, clean drinking water supplies. There is no DAWASCO network in the area as well as good quality fresh surface water or groundwater. A current water source is private water vendors, who provide drinking water supply that is considered to be reliable in terms of quantity and quality, but very expensive. A part from having to spend a lot of money in buying water, community is at health risks as most water vendors sell water where by sources reveal that the type of water is sourced from unhygienic outlet. During rainy seasons, a lot of water goes into waste due to lack of appropriate rain water catchment systems and during drought there is no clean safe water nearby. People especially women used most of their day time looking for water from far off sources which are not safe. Therefore rooftop rainwater harvesting project will enable community to get clean and safe water for domestic use and other income generating activities. 
2.2	Project description
There  are  three  common  types  of  rainwater harvesting systems  which  may  be  used  for  collecting water  for  domestic  supplies:  roof  catchments,  ground  catchments,  and  rock catchments .  Roof catchments are the focus of this project as the major option to people in Makabe in order to manage to fulfill drinking water and household water needs by rainwater harvesting. It involves three primary components: catchment, conveyance, and a collection device. In Makabe, the catchment is the rooftop where rainwater falls naturally. Rainwater drains down the slanted roof top to the conveyance instruments, or gutters, at the base of the roof. These gutters transport the water from the rooftop to the collection device, storage tank. 
2.2.1	Target community
Makabe community situated at Kinondoni was the targeted community and primary stakeholder who will be benefited from the result of the project. The project aimed to solve a water shortage problem that affects the Makabe community. The immense success of the Rainwater harvesting project from the fact that the technology met a real need, was affordable, and invited community participation. Successful rainwater harvesting project is generally associated with community that consider water supply a priority.
2.2.2	Stakeholders
Stakeholders are individuals or organizations who, directly or indirectly, stand to gain or lose from a Project. Dar  es  Salaam  Water  and  Sanitation  Company  (DAWASCO) operates  and  maintains  water  and  sanitation  services  (owned  by  Dar  es  Salaam Water  and  Sanitation  Authority‐DAWASA).  Other  actors,  such  as  the  Dar  City Council  and  Community  Based  Organizations  play  a  role  in  decision  making  and providing  access  to  water  an  sanitation  services  for  Dar  es  Salaam  citizens. Rainwater Harvesting Association of Tanzania review and strengthen RWH component in the water policy by ensuring that RWH is emphasized in water resources management. Also encourage construction of iron roofed houses for RWH in urban areas and disseminate RWH technology. A close look at decentralized rainwater harvesting from rooftops reveals many benefits to all concerned with the establishing and management of supply chain of clean water; and to the end user.
  Table 4: Stakeholders’ Analysis
Stakeholders	Expectations of stakeholders
Targeted Community 	Independent and ample supply of clean water to the dwellings.Water received is free of costs. Use of this water significantly reduces water bills, and also cost of purchased detergents. Costs incurred for purifying the water for potable use are nominal
R HAT	promoting  rainwater  harvesting  through  creating  awareness  and  providing  training
Dar  City Council       	Availability of water services.
DAWASA/DAWASCO	Reduce the burden for new investment to build, operate and maintain additional water supply systems such as reservoirs, water treatment plants and distribution systems necessary to meet the ever increasing demands for water .Lower levels of storm water run-off require smaller sized storm water drainage systems.Reduced consumption of treated water would lead to reduction in treatment and distribution costs, leading to savings in operating expenses.Reduced demand for on-tap water supply, relieves water supply agencies from maintaining 24/7 supply of water.
Community  Based  Organization	Expansion and improvement of water provisionFormation of water committees with grassroots leadershipPoor people are covered
Water vendors	The only stakeholder to loose
Source: Makabe Rooftop Rainwater Harvesting project, 2011
2.2.3	Project goals 
The overall objective of the project was to ensure that, each building in Makabe community possesses its own water harvesting system so as to maximize the benefits of rainwater and provide adequate access to water for all members of the community. In order to achieve this goal the following was done;
i)	Sensitizing community on rooftop rainwater harvesting as alternative source of water.
ii)	Promoting harvesting of rainwater from roof tops, as a sustainable resource.
iii)	To make water available for future use and meet the household needs especially during dry season.
2.2.4	Project  specific objectives
i)	Organize 12  Rooftop Rainwater harvesting training workshops by July, 2011
ii)	Train 300 community members on Rooftop rainwater harvesting by July, 2011
iii)	Distribute 1450 Rooftop rainwater harvesting brochures by July, 2011
iv)	Construct 300 Rooftop rainwater harvesting systems by July, 2011
v)	Increase availability of water by 20% by July, 2012
2.3	Goba water user association profile
2.3.1	Introduction 
Goba Water Users Association is a legal entity established under Act No. 11 (2009) by the users of water resources within a Goba area to manage the allocation of water resources and resolve conflicts amongst water users within that area. This was due to the problem of water in the Goba area and it was not possible to get water from normal gravity, therefore they decided to implement water supply project by introducing pumping system at tangi bovu area which is 11km from Goba area. Water pumped to four tanks at Goba and distributed to the 35,000 km2. 
2.3.2	Vision
To become a sustainable community water provider
2.3.3	Mission
To provide quality and affordable water services exceeding community expectations. 
2.3.4	Activities
The association is responsible for the management, operation, and maintenance of water supply to the Goba community. The community operates the project themselves by paying water bill which is used to buy water from DAWASCO, electricity, services and to pay salaries. This project has brought enough water to community for domestic use and other income generating activities.
2.3.5	Organizational structure
























Figure 5: Organizational structure of Goba WUA
Source: Goba WUA, 2011
2.3.6	SWOT analysis 
SWOT analysis (strengths, weaknesses, opportunities and threats) is used to analyze the internal strengths and weaknesses of an organization and the external opportunities and threats that it faces. It can be used either as a tool for general analysis, or to look at how an organization might address a specific problem or challenge. The quality of information derived from using this tool depends on who is involved and how the process is managed. 
Table 5: SWOT Analysis 
Strength 	Weakness 
The availability of committed and professional management 	currently water is not enough due to the increased population
Defaulters of the regulations are liable to penalty for misuse of water and destruction of infrastructure.	due to technical mistake where some residents were connected directly to water pump instead of connected to the pipes from tanks which distribute water by gravity
The organization educates the community on the value of water as a precious resource and water conservation	pumping system is costly compared to gravity system
Opportunities	Threats 
Introduction of Rain Water Harvesting project	Most people, unaware of what rainwater harvesting (RWH) meant and why there would be a need to collect rainwater. 
Source: Makabe Rainwater Harvesting Project, 2011
2.3.7	The role of Goba WUA and researcher in the project
i)	To work closely with the residents in order to assist in the dialogue and training activities in identification of their priority problems; and thus enhance their planning, implementation and monitoring capacities, in relation to social and environmental services and infrastructure provision.
ii)	To promote the use of demand driven participatory design procedures and affordable standards for infrastructure so as to strengthen the sense of ownership of project activities.
2.4	Summary


















The literature review is intended to increase the likelihood that the study enhances the knowledge base, to allow the researcher to acquire a thorough knowledge of the area and thus better design the study.  In addition, literature review places the study in its context within the field. Participatory assessment done in Makabe indentified that among of problems available; water is the crucial problem and in order to overcome it rooftop rainwater harvesting method adopted.
3.1	Theoretical literature
This section review how the problem was identified, the existence of the problem, the magnitude of the problem and benefits of solving the problem. 
3.1.1	Water shortage problem
Water is the most common or major substance on the earth, covering more than 70% of its surface. Out of the total volume of water available on the surface of the earth, only 2 percent (over 28,000,000 km3) is fresh water. The fresh water is used for the purpose of human use, industries and agriculture (Dwivedi and Bhadauria, 2009). 70% of the freshwater is frozen in ice caps of Antarctica, Arctic and Greenland. The remaining 30% of this freshwater is available as soil moisture, or lies in deep underground aquifers as groundwater and as surface water. Only one third of this water is the water found in lakes, rivers, reservoirs and those underground water sources that are shallow enough to be tapped at an affordable cost. Only this amount is regularly renewed by rain and snowfall, and therefore available on a sustainable basis (UN, 1997). 
Continuously increasing world population and a global rise in standard of living, has resulted in a disproportionate rise in per capita consumption of fresh water and consequently on demand for clean water supply. The impact of this change is felt more in the developing parts of the world, in particular in Tanzania. The city of Dar es Salaam continues to face problems of unreliable water supply. This is largely a result of unreliable water sources due to seasonal fluctuations in the availability of water and an inadequate and old water infrastructure. The existing water supply infrastructures and water sources are old and inadequate to meet the ever increasing demand for water (Tibandebage and Maro, 2009). 
The poor who are primarily found in congested and unplanned settlements are the most disadvantaged in terms of access to safe and clean water. Access defined as the availability of at least 20 liters of water per person per day from an improved water source within a distance of 1km (Bates, et al., 2008). The national economy suffers because of inadequate water supplies to the urban and rural population (URT, 2002). This view is shared by Water Aid (2005) which indicates that any poverty reduction strategies must include effective water and sanitation interventions if they are to achieve long term success. 
3.1.2	Rainwater harvesting 
Rains are the main source of water and if rain water is harvested, the scarcity of water can be eliminated altogether. This is an ideal solution of water problem where there is inadequate groundwater supply quantitatively and qualitatively and surface sources are either lacking or insignificant (Roy, 2005). The implication of rainwater harvesting is to make optimum use of rainwater at the place where it falls i.e. to conserve it without allowing it to drain away (Dwivedi and Bhadauria, 2009). Khoury-Nolde (2008), defined rainwater harvesting as a technology used to collect, convey and store rain for later use from relatively clean surfaces such as a roof, land surface or rock catchment. 
3.1.2.1		Benefit of rainwater harvesting
According to IWMI and SARI (2007), rooftop rainwater harvesting has a number of potential benefits including:
i)	The water source is close to people, so it requires a minimum of energy to collect it and therefore it is very convenient.
ii)	 A reduction of the burden of collecting water over long distances; particularly for women
iii)	 Improved health due to cleaner water, improved sanitation, reduced drudgery (previous point), and improved nutrition (through growing vegetables)
iv)	Reduction in vulnerability to external shocks such as drought, and a diversification of livelihoods due to productive and economically beneficial uses of water Poverty alleviation through productive use of water, but also through capacity building, reduced isolation, and improved access to basic services as part of the implementation process.
v)	 Control flood thus greatly reducing urban runoff.
vi)	Storm water drainage  by reducing the size and scale of infrastructure requirements;
vii)	 Firefighting and disaster relief  by providing independent household reservoirs
viii)	Water conservation as less water is required from other sources
ix)	Reduced groundwater exploitation and subsidence as less groundwater is required
x)	 Financial savings in the sense that, rainwater can be used in place of water purchased from water vendors often charging up to 10 to 50 times the official water tariff.
3.1.2.2		Components of rooftop rainwater harvesting system
The rainwater harvesting system consists of the following subsystems: catchment area (roof), conveyance system (guttering, downspouts, and piping), filtration, storage (cistern), and distribution. 
a)	Catchment subsystem
Catchments include natural slopes or sealed catchments, rocks, roofs, roads and flood water from seasonal rivers. The catchment determines the quantity and to some extent the quality of water that enters the tank (Gould, 1992). As the rooftop is the main catchment area, the amount and quality of rainwater collected depends on the area and type of roofing material. Reasonably pure rainwater can be collected from roofs constructed with galvanized corrugated iron, aluminum or asbestos cement sheets, tiles and slates, although thatched roofs tied with bamboo gutters and laid in proper slopes can produce almost the same amount of runoff less expensively (Gould and Nissen-Petersen, 1999). A good impermeable roof such as corrugated iron will deliver to the guttering system almost all of the water that lands on it. Corrugated iron sheet roofs fare best due to their relative smoothness and the sterilizing effect of the metal roof heating under the sun (Vasudevan, 2002). However, the bamboo roofs are least suitable because of possible health hazards. Similarly, roofs with metallic paint or other coatings are not recommended as they may impart tastes or color to the collected water.
b) 	Conveyance subsystem
Conveyance systems are required to transfer the rainwater collected on the rooftops to the storage tanks. This is usually accomplished by making connections to one or more down pipes connected to the rooftop gutters. The pipes used for the collection of rainwater, wherever possible, should be made of plastic, PVC or other inert substance, as the pH of rainwater can be low (acidic) and could cause corrosion, and mobilization of metals, in metal pipes (IWMI and SARI, 2007).
c) 	Storage subsystem
Storage tanks for collecting rainwater harvested using guttering may be either above or below the ground. The best materials for cisterns include concrete, steel, ferrocement, and fiberglass. When ordering a cistern, specify whether the cistern will be placed above or below ground and if the cistern will be used to store potable water (Siegert, 1994).
d)	Filtering subsystem
Dirt, debris, and other materials from the roof surface may contaminate the rainwater. The best strategy is to filter and screen out the contaminants before they enter the cistern. A leaf screen over the gutter and at the top of the downspout is helpful (Siegert, 1994).
e)	Distribution
Removing the water from the cistern can be achieved through gravity, if the cistern is sufficiently high enough, or by pumping (Siegert, 1994).
3.1.3	Site selection and design of rooftop rainwater harvesting
The total amount of water that is received in the form of rainfall over an area is called the rainwater endowment of that area. Out of this, the amount that can be effectively harvested is called the water harvesting potential. It is important when choosing a rainwater harvesting system to consider not only the physical aspects of the project but the socio and economic requirements of the community it is to serve. The most important parameters to consider in identifying areas suitable for rainwater harvesting are rainfall, hydrology and water resources, socio economic and infrastructure conditions, environmental and ecological impacts and costs (Tauer and Humborg, 1992; Siegert, 1994; Oweis et al., 1999). Among the several factors that influence the rainwater harvesting potential of a site, eco-climatic conditions and the catchment characteristics are considered to be the most important. Useful rainfall factors for the design of a rain water harvesting system include: Number of days in which the rain exceeds the threshold rainfall of the catchment, on a weekly or monthly basis; Probability and occurrence (in years) for the mean monthly rainfall; Probability and reoccurrence for the minimum and maximum monthly rainfall and Frequency distribution of storms of different specific intensities (IWMI and SARI, 2007). 













Precipitation (​http:​/​​/​en.wikipedia.org​/​wiki​/​Precipitation_(meteorology)" \o "Precipitation (meteorology)​) mm	66	66	130	290	188	33	31	25	31	41	74	91	1,066
Avg. rainy days	8	6	12	19	15	6	6	7	7	7	9	11	113
Source: BBC Weather: http://news.bbc.co.uk/weather/forecast/120 (​http:​/​​/​news.bbc.co.uk​/​weather​/​forecast​/​120​)? Retrieved on 25th June, 2011
The success of the project would depend heavily on ensuring that the system meets the needs of users. An  area  is  deemed  suitable  for  rainwater  harvesting  if  a  rainfall  exceeds  a threshold  of  200mm  of  rainfall  a  year (UNEP,2006). One simple method of determining the required storage volume, and consequently the size of the storage tank, is shown below:
With an estimated water consumption of 20 l/c x d, which is the commonly accepted minimum, the water demand will be = 20 x n x 365 l/year, where n=number of people in the household. If there are five people in the household then the annual water demand is 36,500 litres or about 3,000 l/month. For a dry period of four months, the required minimum storage capacity would be about 12,000 litres (Khoury-Nolde, 2008). 
As rainwater supply depends on the annual rainfall, roof surface and the runoff coefficient, the amount of rainwater that can be collected = rainfall (mm/year) x area (m2) x runoff coefficient. All calculations relating to the performance of rainwater catchment systems involve the use of runoff coefficient to account for losses due to spillage, leakage, infiltration, catchment surface wetting and evaporation, which will all contribute to reducing the amount of runoff. (Runoff coefficient for any catchment is the ratio of the volume of water that runs off a surface to the volume of rainfall that falls on the surface).









Untreated ground catchments 	Soil on slopes less than 10 per cent	0.0-0.3

	Rocky natural catchments	0.2 - 0.5
Source: Pacey and Cullis, 1989
3.2		Empirical literature
Rainwater collection is widely used throughout the developing and developed world. In low income countries, collection is typically practiced at the household level with roof collection being the most common approach used (Howard, 2003). Rainwater harvesting is used extensively in Latin America and the Caribbean, mainly for domestic water supply and, in some instances for agriculture and livestock supplies on a small scale. In Brazil and Argentina, rainwater harvesting is practiced in semi‐arid regions.
An estimated 100,000 residential rainwater harvesting systems are in use in the United States and its territories (Lye, 2002). More are being installed by the urban home gardener seeking healthier plants, the weekend cabin owner, and the homeowner intent upon the green building practices; all seeking a sustainable and high-quality water source. Rainwater harvesting is also recognized as an important water conserving measure, and is best implemented in conjunction with other efficiency measures in and outside of the home.
In Central American countries like Honduras, Costa Rica, Guatemala, and El Salvador, rainwater harvesting using rooftop is employed extensively in rural areas. In a recent rural water-supply study, the continued use of rooftop and artificially constructed catchments was contemplated for those parts of rural Jamaica lacking access to river, spring, or well water sources. It is thought that more than 100 000 Jamaicans depend to a major extent on rainwater catchments (UNEP, 1997). 
Successful applications of this domestic rainwater harvesting are used in Amman (Jordan), Edlib and Quneitra (Syria), West Bank highlands (Palestine) and Lebanon, where annual rainfall varies between 300mm to 500mm. The practice was also historically used in drier climates in Yemen (Aden) and Syria (Rasafe). In the semi‐arid zones of West Asia, about 65% to 80% of the annual rainfall occurs during an approximately four‐month period, with the remaining months having little or no rainfall. Accordingly, rainwater harvesting from residential rooftops represents a viable alternative under certain natural and demographic conditions this will help solve the problem of inadequate domestic water during the dry season and throughout the whole year (UNEP, 2000b). The Turks and Caicos Islands have a number of government-built, public rainfall catchment systems. Government regulations make it mandatory that all developers construct a water cistern large enough to store 400 l/m2 of roof area.  At Nagercoil, in India, during 1994, a group of women previously engaged by masons as head load carriers were trained in the construction of ferro-cement structures with the objective of ensuring the sustainability of rainwater harvesting systems. Over a 15-day period they learnt to construct doors, roofing sheets and water- retaining ferrocement tanks. This small group of women gained skills in the construction, maintenance and repair of their own rainwater harvesting systems and were subsequently able to find jobs themselves as masons. UNICEF supported training enabled several communities to provide themselves with safe drinking water in addition to enhancing the confidence and status of the women who were trained (UNICEF, 1999).
Ethiopia is also one country that roof water harvesting has been practiced for some time due to the incidence of dry spells which results in undesirable consequences such as famine and shortage of water for other domestic activities. Adequate water is therefore provided during the rainy season, an occasion where the rural communities are busy with their farming. More and more people are harvesting roof water, as more and more people own houses with corrugated roofs (Alem, 1999). The town and district councils under the Ministry of Local Government, Land and Housing have constructed thousands of roof catchment and tank systems at a number of primary schools, health clinics and government houses throughout Botswana (UNEP, 2000). Again according to Catch Water (2004) Kooki area in Uganda has very difficult physical and climatic conditions for drinking water supplies. A programme to introduce simple rainwater harvesting techniques in selected households has successfully prompted replication throughout the district on a self financing basis. Another area is Katsukunye whereby about 170 kilometre (km) away from Harare, Zimbabwe is well known for perennial water shortage. As the functioning of the local school and clinic also started getting adversely affected, the Ministry of Health and Child Welfare was on the verge of closing down. However, the community endeavor to harness rainwater and evolve rules for its sustainable management is saving several lives, everyday. About 120 people in the clinic and 700 students are its main beneficiaries. Earlier, absence of RWH system and adverse hydro geological features like rocky terrain and saline groundwater had intensified the crisis. Pregnant women were the most affected, as the potable drinking water source was almost three km away (Catch Water, 2003).
In the same context, Anane (2000) reported that, in Ghana, rainwater harvesting is being practiced at Tema and some places in the Northern sector for domestic purposes but the technology is not fully developed for agricultural use. Rainwater harvesting systems could be used for domestic water supply as well as a source of agricultural water and could provide an additional service of storage as a buffer against greater intra seasonal rainfall variability. In Zanzibar, in particular, rainwater harvesting has been identified as cost effective measure; one study (MDG Centre et al., 2007) estimates the cost at US$2.4 million for runoff catchment systems and US$1.2 million for rooftop rainwater catchment. Due to inadequate piped water supplies, the University of Dar es Salaam has applied rainwater harvesting and utilization technology to supplement the piped water supply in some of the newly built staff housing. Rainwater is collected from the hipped roof made with corrugated iron sheets and led into two foul tanks, each with a 70-litre capacity. After the first rain is flushed out, the foul tanks are filled up with rainwater. As the foul tanks fill up, settled water in the foul tanks flows to two underground storage tanks with a total capacity of 80,000 litres. Then, the water is pumped to a distribution tank with 400 litres capacity that is connected to the plumbing system of the house (UNEP, 2000).
Kariakoo  Market which built  in  1974   is  the  largest  example  of  rainwater harvesting  in  Dar  es  Salaam.  The  roof  of  the  market  consists  of  24 independent funnels  that  capture  rainwater  for  use  within  the  market.  There  are two  water storage  tanks  in  the  basement,  one  is  60,000  gallons,  and  one  is 180,000  gallons. Together  they  hold  enough  water  to  last  the  market  5  days. About  50,000 gallons/day  is  used  primarily  for  cleaning  and  flushing  toilets within  the  market. Tenants  also  have  access  to  the  market’s  water if  the  water level  is  deemed high,  tenants  can  use  water  for  2  hour  periods.  If  the  water level  is  deemed  low,  the  tenants  can  only  get  water  in  30  minute  intervals. There  is  not  an  accurate  measure  of  how  much  rainwater  is  collected  and used,  because  DAWASCO  makes  regular  water  deliveries  (3 to 4  times  a week) to  fill  the  tanks,  regardless  of  the  amount  of  rainwater  being  harvested. During periods  of  heavy  rain‐ it  is  common  for  the  tanks  to  overflow,  and  excess water  to  be  release  to  the  city  drainage  system  (Sims, 2008).
3.3	Policy reviews
Water and sanitation policies in Tanzania are developed in line with Development Vision 2025 and the National Strategy for Growth and Reduction of Poverty. Tanzania is committed to improving the well‐being and overall development of the people as reflected in all key policies and strategies including National Vision 2025 and the National Strategy for Growth and Reduction of Poverty (NSGRP). The importance of water for peoples’ well being and overall socio economic development of the country is well articulated in these policies and strategies, and the water sector remains one of the priority areas in national development efforts. The target for Vision 2025 is universal access to clean and safe water in urban areas by 2015 (Tibandebage and Maro, 2009). Indeed the urban poor are identified in national policies and strategies as a priority group for targeted interventions to reduce poverty and promote social well being. Interventions include those that promote access to basic services including access to clean and safe water by the poor (URT, 2005). 
The need for an integrated approach to water resources management became obvious and led to the commencement of the implementation of this approach within the priority river basins. It was in this context, that the National Water Policy of 1991 was revised after a lengthy consultation process, which ended with Cabinet approval of the new National Water Policy (NAWAPO) in July 2002. The NAWAPO is believed to have rectified all the previous policy shortfalls and has introduced decentralization of water supply management in line with Agenda 21 of the United Nations Environment Meeting held in Rio de Janeiro in 1992, which emphasized on the “subsidiary principle” whereby water supply management should be at the lowest appropriate level. 
The main shortfall in the National Water Policy of 1991 can be identified in the implementation strategies, which emphasized that the central government is a sole investor, implementer and manager of the projects, both in rural and urban areas. The Policy also emphasized that the Central Government has a responsibility of protecting water sources while environmental protection was not accorded its due importance (URT, 1991). The main objective of this revised policy (URT, 2002) is to develop a comprehensive framework for sustainable development and management of the Nation’s water resources, in which an effective legal and institutional framework for its implementation will be put in place. 
The policy aims at ensuring that beneficiaries participate fully in planning, construction, operation, maintenance and management of community based domestic water supply schemes. Full participation of women at all levels is recognized as part of an effective institutional framework. At the sector level, the National Water Policy of 2002 aims among other things, to have in place a sustainable, effective and efficient urban water supply and sewerage services. The Policy points out the need to improve water and sanitation services in low income and peri‐urban areas, and thus emphasizes the importance of making appropriate social equity considerations and ensuring that a basic level of water supply and sanitation services is provided to the poor. 
The current institutional framework for water and sanitation in Tanzania is based on the National Water Sector Development Strategy (NWSDS) of 2006 (National Water Sector Development Strategy 2006 to 2015 (​http:​/​​/​www.maji.go.tz​/​modules​/​documents​/​index.php?&direction=0&order=&directory=Strategies​)). NWSDS sets out a strategy for implementing the National Water Policy (NAWAPO) of 2002 which aims to achieve sustainable development in the sector through an "efficient use of water resources and efforts to increase the availability of water and sanitation services." It is guided by the principles of decentralization and localization of management and services. According to URT (2009 (​http:​/​​/​www.maji.go.tz​/​modules​/​documents​/​index.php?action=downloadfile&filename=2009%20Water%20Sector%20Status%20Report.pdf&directory=Reports&​)), The National Water Sector Development Programme (WSDP) of 2006 is centered on commercial service provision including private sector participation in urban areas and community ownership and management in rural areas. It also sets out to implement "demand driven approaches". The programme "promotes the integration of water supply and sanitation with hygiene education." The WSDP has four components:
i)	Water resources management 
ii)	Institutional development and capacity building
iii)	Rural water supply and sanitation - as part of this component comprehensive district water supply and sanitation plans are to be developed.
The  Tanzanian  National  Water  Policy  (2002)  encourages  communities  to  be  made more  aware  and  encouraged  to  harvest  rainwater,  plans  to  enhance  research  on rainwater  harvesting  technology,  and  promote  rainwater  harvesting  through creating awareness and  providing  training  for  various  stakeholders.
3.4	Literature review summary
A large proportion of the world’s population does not have access to safe sources of water. WHO/UNICEF has estimated that 1.1 billion people do not have access to water and about 2.6 billion people lack access to basic sanitation (WHO/UNICEF 2000). Continuously increasing world population and a global rise in standard of living, has resulted in a disproportionate rise in per capita consumption of fresh water and consequently on demand for clean water supply. The impact of this change is felt more in the developing parts of the world, in particular in Tanzania. Attaining  access  to  clean,  safe  drinking  water  is  a  problem  for  many  throughout Tanzania. Although there are number of reason why poverty has became an epidemic in Tanzania, one of the causes and most overlooked one is the lack of access to clean and safe water. The city of Dar es Salaam continues to face problems of unreliable water supply.






This section provides both original plan and the actual implementation and reports what was accomplished. The project started on January, 2011 and completed on July, 2011. The community was involved from the identification of problem through participatory assessment and throughout the project cycle. The need of water was the priority of all community members required intervention “Participation is when communication processes are used to inform people, enable them to contribute   their points of view, reach consensus and carry out an agreed change or development action together” (Fraser and Restrepo-Estrada, 1998). 
4.1	Products and outputs
With the new improved system of rainwater harvesting designed to fit local conditions the following are some of the perceived product and output that could accrue.
4.1.1	Water availability
Water will be available throughout the year especial in four months of dry season.  The new system of rainwater harvesting assist in solving some of the water related health needs of the Makabe community. It prevent members of community especially women and children from travelling long distances to polluted sources to fetch water. 
4.1.2	Convenience
With the inclusion of rainwater harvesting into household water supply, most people in the Makabe can start to enjoy the convenience and benefits of a closer source of water supply (less than 15m). Everybody wants water as close as possible to their home, simply because it is more convenient. 
4.1.3	Time saved
Women and girls can spend many hours a day collecting water from distant sources and thus the time saved by having harvested treated rainwater closer to the household can be very significant (within 15 minutes). The time saved can be used for more productive activities such as improved child care, economic production, more time on education and much needed leisure. Time spent fetching water is a key issue preventing girls from attending school.
4.1.4	Money saved
 In Makabe, households continue to buy water from vendors, often at exorbitant rates. Therefore, rainwater harvesting help to minimize this cost to zero cost of water per bucket  which would in turn have a direct benefit to households particularly to women, who are often responsible for finding the funds to pay for water. 
4.2	Project planning
This done before starting the project and includes three steps as follows; setting objective, planning and organization of action and establishment of controls.
i)	Setting objective
Objective set by defining and agree what is to be accomplished and o ensure objectives are specific (clear to everybody), measurable, achievable (can be attained), realistic (not too far-fetched), and time-based (attainable within agreed time). Also we agree who will play what role, establishing a shared project vision and agree about time lines (scheduling). Finally as a team, we specify how we will know when we are succeeding or failing stage by stage so we can confront failure in a constructive manner.
ii)	Plan and organize action
This was done by determining the strategies that will be used by the team in order to tackle the job. Tasks and activities that were supposed to be done were analyzed and we agreed on the required resources such as people, time, materials, equipment and authority. People were responsible to allocate the tasks according to skill, capability and experience. This known as staffing plan which included match position to program responsibility, prepare staff job description, define supervisory roles and identify staff training needs.
iii)	Establish controls
We put clear to every member the standards of performance expected and measures to ensure compliance with agreed standards put in place by the community. We agreed to controls milestones and exit points that will be used to keep in touch with progress (time checks, formal reporting, informal reporting, observation, systems, etc.) and risk analysis.
4.2.1	Implementation plan
The community was involved from the planning stage throughout the project cycle. The community made a detailed plan on how they would go from where they are before the start of the project to where they wanted to be at the completion of the project This generally included list of several tasks, which will be responsible for doing these tasks, resource required, a schedule for each task, and indicators to verify that each task had been accomplished.
Table 8: Implementation plan




Establishing Water Committee								Meeting and workshop	Community
Training on rainwater harvesting								Training workshop and manual	Consultant
Documentation and awareness creation								Brochures 	Distributor
Construction of rainwater harvesting system								Skill, labour, material and cash	Consultant
Monitoring								Monitoring team	Management team
Evaluation								Evaluation team	Management team
Source: Makabe Rooftop Rainwater harvesting project, 2011













Table 9: Logical framework

Summary of Objectives/ Activities 	Objectively Verifiable Indicators 	Means of Verification 	Important Assumptions 
Overall Goal Each building in Makabe community should possess its own water harvesting system to maximize the benefits of rainwater and provide adequate access to water for all members of the community.	1450 rain water harvesting structures constructed and installed.	Field report	The construction of rain water systems and availability of rain will end or solve the problem of water shortage in this community.
Project Purpose Sensitizing community on roof top Rain Water Harvesting and promotion of Rooftop Rainwater harvesting, as a sustainable resource of water.	12 training workshops held,300 people trained,1450 brochures distributed	Training reportAttendance listDistribution book	The training will make people conscious on the mechanisms of rain harvesting
Results / Outputs Water available for future use and meet the household needs especially during dry season.	Water available throughout the year especially in four months of dry season in less than 15m within 15 minutes for  about zero cost of water per bucket	Survey	Rainwater will supplement the water to be supplied by Dawasco in the future. Rainwater to be used in economic activities such as gardening ,brick making and animal keeping
Activities Organize Rainwater harvesting training workshops Documentation and awareness creationConstruction of Rainwater harvesting system 	12 workshops held/ Trainings organized300 people trained1450 brochures distributed300 rain water harvesting structures constructed and installed.	Training reportDistribution bookField report	Due to water problem many people will attend the training workshop and if all these activities become successful then the problem will end.

Source: Makabe Rooftop Rainwater Harvesting project, 2011

4.2.2	Inputs
Table 10: Resource plan
Activities	Resource Plan
	input	Cost(Tshs)	Budget(Tshs)
Conducting CNA	Research activities(30days)	Research assistants(3)Local travel StationeriesCommunication cost Miscellaneous 	 450,000 350,000 300,000 100,000 300,000
Sub total	1,500,000
Establish Water Committee	Training on leadership skill and financial management	Facilitator :100,000 per day(2)Photocopies:25x100x10x2Soft drinks:	200,000   50,000   25,000
	Meetings and workshops	Facilitator :100,000 per day(2)Photocopies:25x100x10x2Soft drinks	200,000 50,000   25,000
Sub total	550,000
Training on rainwater harvesting	Rainwater  harvesting Training manuals	Edition of material and printing:Photocopies:300x100x10Binding:1000x300	   150,000   300,000   300,000
	12 training workshop for 300 people at MLGA office	Consultant  :100,000 per day(12)Material :2000 per personLunch:300 x3,000 	1,200,000  600,000    900,000
Sub total	3,450,000
Documentation and awareness creation	Distribution of 1450 brochures	Printing:50,000Photocopies 1450x100x10Distiributor:1450x100	     50,0001,450,000   145,000
Sub total			1,645,000
Monitoring and Evaluation	Field visit	M&E team, Local travel and Stationeries	  550,000
Sub total	  550,000
Total	7,695,000
Source: Makabe Rainwater harvesting project, 2011
4.2.3	Staffing pattern
The Water Committee will hire a consultant in Rainwater harvesting to provide training and capacity building.  He/she must have good skills and experience in Rainwater harvesting project.  The community also will require three key positions for the project; Project coordinator (Chairman of water committee), Project Manager (Water committee secretary), and Accountant (treasurer of water committee). 
Table 11: Team composition and task assignments
Key Professional Personnel	Organization	Task Assigned
Project technical advisor(MCED student)	Goba WUA	Assist in the identification of their priority problems; and thus enhance their planning, implementation and monitoring capacities including training activities in relation to  affordable infrastructure in order to strengthen the sense of ownership 
Project coordinator(Chairman of water committee)	Makabe Water Committee	coordinate the logistics of the program and organize local community members
Project Manager(Water committee secretary)	Makabe Water Committee	Managing the project
Accountant(treasurer of water committee)	Makabe Water Committee	Financial management
Consultant in Rainwater harvesting	RHAT	Conduct training of Rainwater harvesting based on the training manual 
Source: Makabe Rooftop Rainwater Harvesting project, 2011
4.2.4	Project budget  
Developing a budget for a rainwater harvesting system may be as simple as adding up the prices for each of the components and deciding what one can afford.  The  installation  cost  of  a  rainwater  harvesting  structure  depends  on  which  technique is applied. The technology is flexible. The systems can be built to meet almost any requirements. Poor households can start with a single small tank and add more when they can afford them. 
Table 12: Household Rainwater harvesting (possible scenario)  

Demand	Supply
Per  capita  consumption:  20  L/p/d  	Avg.  roof  area:  30  m2  
Avg.  people/house:  5  	Runoff  coefficient  (iron  sheets):  0.9  
Total  daily  demand: 100  liters  	Mean  monthly  rainfall:  88.8mm  
Monthly  demand: 3,000  liters  	Avg.  monthly  available: 3.197  m3    
Source: Makabe Rooftop Rainwater harvesting project, 2011
Harvestable water of a given month= monthly rainfall x runoff coefficient x roof area Total harvestable = 38.362 m3 meets demand for 12 months water use. For a dry period of four months, the required minimum storage capacity would be about 12,000 litres.  The project cost described in Table 13 indicates the materials costs. Smaller buildings and homes are less expensive in a manner directly proportionally with roof size. While a system for a 70-square meter roof will cost approximately Tsh 3,000,000 a system for a 15-square meter roof will cost approximately Tsh 600,000. The storage tank represents the largest investment which can vary between 30 and 45% of the total cost of the system dependent on system size.

 
Table 13: Cost for rainwater harvesting system
Storage tank 	Gutters	Pipe 
Material	Cost TZS	Material	Cost	Material	Cost
15000L  underground  concrete  tank  	3000,000	Corrugated iron 	5,000 per 6m	PVC  piping  	30,000  per  6m  
Polyethylene10,000 L	1,800,000	PVC	40,000 Per  6m		
Makabe Rooftop Rainwater harvesting project, 2011
Project introduced simple rooftop rainwater harvesting techniques in households throughout Makabe on self financing basis to create a sense of ownership for future sustainability. On each group with ten participants who can not afford to construct in individual, they contribute each month to enable one by one to construct his/her structure.
4.3		Project implementation
Project implementation involves a number of activities described as follows;
4.3.1	Project implementation report
The early stages of this project involved facilitating the community to elect some form of project steering committee. Also it involves an intensive process of capacity building and community training before construction is started.  The community was empowered with the skills and knowledge to make their own decisions throughout the project process.  This also results in maximizing the use of local skills, labour and materials in the implementation of the project. Project technical advisor provides social and technical support throughout the project so that the community was able to properly manage their project.  
4.3.1.1	Establish water committee 
Committee members were democratically elected at a mass community meeting.  The Water Committee consists of a chairperson, vice-chairperson, secretary, vice-secretary, treasurer, and five additional members.  The Committee consists of men, women, youth, and elders.  The committee undergoes training on the roles and responsibilities of each person on the committee, as well as how to conduct meetings, take minutes, leadership skills and financial management.  It was emphasized to the Committee that they are representatives of the community at large, and they must act in the community's best interest, and keep them informed of the project progress.
4.3.1.2	Training on rooftop rainwater harvesting 
One definition of training is ‘the process of bringing a person to an agreed standard of skill by practice and instruction’. Another definition is ‘a trainer and participant working together to transfer information from the trainer to the participant, to develop the participant’s knowledge, attitudes or skills so they can perform work tasks better’ (Oxlade and Brend, 2003).  Training usually involves participation. This means that a person being trained has an active role in the training process, rather than a passive role. Also it often takes place in the workplace or community where the skills and knowledge being communicated will be used. As well as giving people new skills and knowledge, and maintaining existing skills, training can: increase people’s confidence, confirm to people the value of what they are already doing, enable people to pass on new skills to colleagues in the workplace, raise general awareness, change people’s attitudes and improve morale.
a)	Training outline
Nine training programme on rainwater harvesting was conducted instead of the prior plan of twelve training. This was due to time limited and in some arrangement people did not attend, although all training was done on Saturdays. The training was organized by Goba Water Users Association in collaboration with Makabe Local Government Authority between March to June, 2011 at MLGA offices. Each training programme was supported by a rainwater harvesting consultant with three technical presentations, five hours classes and three hours field studies. The technical papers focused on rooftop rainwater harvesting components and their installation, rainwater estimation and demand, rainwater quality analysis and its treatment for safe drinking. Field visit for practical exposure on rainwater harvesting conducted and practically demonstrate rainwater harvesting at households.
b)	Participants
About 225 participants attended the training among these was 10 cell leaders, household representatives, and local experts such as masons, plumbers, and others interested.


c)	  Course outline
The training programme was focused on rooftop rainwater harvesting component design, rain water quality analysis and treatment. The training was divided into two sessions (theoretical and practical). There were 4 technical sessions covering the following topics, the brief outline of the contents of which are stated on Table 14.

Table 14: Training on Rooftop Rainwater harvesting
S/n	Topic	Sub topic	Time
1	Rainwater harvesting: An overview	History of Rainwater HarvestingRoof top Rain Water HarvestingThe need of Rainwater harvesting, including its application, advantages and disadvantages	1hour
2	Designing Rainwater harvesting system component	Basic Components(Catchment Surface/Roof, Gutters and Downpipe and Storage Tank Delivery System)The determination of amount of rain water can be collected( Rain Water Supply, Household Water Demand, Monthly Water Balance)the basic construction, installation, operation and maintenance of roof top	3hours
3	Fundamentals of water quality	Rainwater QualityHousehold water treatment alternatives	1hour
4	Practical and implementation	Rainwater harvesting: A Case study – Makabe(Background and Supporting Factors for Rainwater Harvesting In Makabe)Field visit for practical exposure on Rooftop Rainwater harvesting	3hours
Sources: Makabe Rooftop Rainwater Harvesting Project, 2011
During the theoretical sessions issues of rainwater harvesting and roof top rainwater harvesting were generally introduced. The need of rainwater harvesting, including its application, advantages and disadvantages were presented. Designing rainwater harvesting system component which include basic components, rainwater Supply and household water Demand was also a subject of discussion during the training.  Basic construction technique and fundamentals of water quality was one of discussion. The concept of future operations and maintenance was also introduced to assist establishment of   sustainable operations and maintenance system
The practical session included a field visit to the existing rooftop rainwater harvesting systems. The participants were active, asking questions, explaining and outlining practical situations and problems can be encountered in the implementation of system in their houses. The Figure 6 shows one of the houses visited by the training participants.


Figure 6: House with complete rooftop rainwater harvesting system in Makabe






The main objective of the training was to promote effective rooftop rainwater harvesting in Makabe. The specific training objectives were as follows:
i)	Understand the history, benefit and application of rainwater harvesting system.
ii)	Understand the intricacies associated with the installation of rainwater harvesting systems
iii)	Identify various methodologies for collecting the rainwater harvesting
iv)	Construct own rainwater harvesting system
e)	Training methods






Table 15: Training methods and material adopted
Training methods
Talks and lectures	Short and well delivered talks and lectures given by a trainer help the trainer to pass on information in a pre-planned and organized manner.
Discussions	Purpose and a focus discussions involved participants. enable participants to learn from each other and to ask questions about things they do not understand
Practical activities	Practical activities used after a theory session, so people can put the theory they have learned into practice 
Role play	Role play is when participants or trainers act out real life situations
Adapting training materials
Training manuals and books	The main source of information for trainers. They help trainers to get access to the expertise and knowledge of other people. They are useful for participants because they can be referred to after the training course.
Visual aids. 	pictures cut out of books or magazines   help people to remember things
Wall charts	Pictures, such as drawings, photographs that are put on a wall
Flip charts 	Large sheets of paper with key points that can be used to stimulate discussion. 
Handouts	brief written summary of points made during training or further background information on a subject
Source: Makabe Rooftop rainwater harvesting project, 2011
f)	Training manual 
The training handbook was designed for rainwater harvesters and trainers. The book comprised four chapters with annexes and photographs. The first chapter consists of an overview of historical rainwater harvesting, second deals with designing rainwater harvesting system component, third on fundamentals of water quality, fourth dealt with rainwater harvesting: a case study – Makabe (Appendix 8).

4.3.1.3	Documentation and awareness creation
Information was vital to create awareness and encourage adoption of rooftop rainwater harvesting technology in Makabe. More than 1,000 brochures have been distributed by the end of the project in July, 2011. The brochure (Appendix 9) which is easy-to-read, presenting sound technical information to a broad audience includes clear descriptions and illustration of rooftop rainwater harvesting in Makabe.
4.3.1.4	Construction of rainwater harvesting system in household level
Trained representative of household, ten cell leaders, water committee members and local experts such a technicians, masons and plumbers are now involved in the installation of RWH systems in the household. 80 complete systems have been constructed in household level by July, 2011 which can harvest and store at least 12,000 litres each, 50 systems constructed which can harvest and store less than 12,000 litres each due to size of storage provided. 60 Rainwater harvesting system are in progress with the installation of gutters and down pipe while other 25 households have stated to construct the storage tanks. Some of the constructed rainwater harvesting systems at Makabe is shown in Figure 7 and Figure 8.

                                        
Figure 7: Left is Aluminum gutter and PVC piping on building on site and right is   PVC gutters  and  pipes  on  house,  collecting  water  to  be   stored  in 15,000  underground  tank  (seen  on  far  right). 
Source: Field visit, 2011


Figure 8: Small house in Makabe with complete rainwater harvesting system
Source: Field visit, 2011
4.3.2	Project implementation Gantt chart
A Gantt chart is a horizontal bar chart developed as a production control tool in 1917 by Henry L. Gantt, an American engineer and social scientist. Frequently used in project management, a Gantt chart provides a graphical illustration of a schedule that helps to plan, coordinate, and track specific tasks in a project. The main objective of a Gantt chart is to assess how long a project should take and to establish the order in which tasks need to be carried out by the ending of the project. Gantt charts are useful tools for planning and scheduling projects. They allow assessing how long a project should take, determine the resources needed, and lay out the order in which tasks need to be carried out. They are useful in managing the dependencies between tasks. When a project is under way, Gantt charts are useful for monitoring its progress. You can immediately see what should have been achieved at a point in time, and can therefore take remedial action to bring the project back on course. This can be essential for the successful and profitable implementation of the project. 

Figure 9: Gantt chart for planning and scheduling RWH project
Source: Makabe Rooftop Rainwater harvesting Project, 2011
4.4	Summary
A training workshop on rainwater harvesting helped community members to address both of the technical and social aspects of rainwater harvesting. Participation done to develop people‛s capacities by building and strengthening their existing knowledge, expertise and skills. Participatory activities enable participants to identify their own obstacles to the implementation of rainwater harvesting systems and together decide what needs to be done to solve problems. The aim was to create motivation among community members and build knowledge and skills to bring about the full involvement in the initiative and ownership among local community members, with a special emphasis on women where required. Motivation, commitment, incentive and level of awareness were critical factors in the implementation rainwater harvesting systems. In order to ensure the long-term sustainability of rainwater harvesting systems these factors addressed at various levels within the household and community. 
The step-by-step approach of the training programme was necessary to build this motivation for the implementation of rainwater harvesting systems. Participatory tools helped to create an effective learning experience for community members to understand and then carry out specific activities on their own related to rainwater harvesting systems. Therefore plenty of water that goes into waste will be tapped through appropriate rain water catchment constructed for use during days when water is scarce. Finally after training many households were interested on the project and started to construct the rainwater harvesting systems. 
CHAPTER FIVE
PROJECT PARTICIPATORY MONITORING, EVALUATION AND SUSTAINABILITY
5.0	Introduction
This section shows how routinely the information gathered to keep rainwater Harvesting project on schedule, anticipate problems and formulate solutions, measure progress, and evaluates program success. Participation in monitoring  and evaluation activities developed community skills in analyzing situations and identifying solutions, strengthen their accountability and commitment to a project, and act as a two-way flow of communication. In short there is the power of measuring results due to the fact that, if you do not measure results, you cannot tell success from failure and if you cannot see success, you cannot reward it. If you cannot reward success, you are probably rewarding failure. If you cannot see success, you cannot learn from it. If you cannot recognize failure, you cannot correct it. If you can demonstrate results, you can win public support (Osborne and Gaebler, 1992).
5.1	Participatory monitoring
The OECD (2002) defines monitoring as a continuous function that uses the systematic collection of data on specified indicators to provide management and the main stakeholders of an ongoing development intervention with indications of the extent of progress and achievement of objectives and progress in the use of allocated. It involves collection, analysis and communication con​cerning the progress of the project and outputs achieved. Since monitoring provides information on whether outputs are used and owned by the target groups, on the changes that the project is producing on the context and on any other aspects related to the project’s objectives. Therefore   participation of stakeholders was crucial, given that they are responsible for the outputs. 
Its purpose is to alert management to any problems that arise during implementation. Monitoring works within the existing project design, focusing on the transformation of inputs and activities to outputs. Monitoring provides management team with information needed to analyze the current situation, identify problems and find solutions, discover trends and patterns keep project activities on schedule, measure progress towards objectives, formulate/revise future goals and objectives, and make decisions about human, financial, and material resources. It ensures that inputs are made available on time and are properly utilized. If any unexpected results are observed, their causes are noted and corrective action identified in order to bring a project back onto target. Actual and potential successes or failures as early as possible, and facilitates timely adjustments to what is being done. 
It enables the stakeholders to review progress and to propose action to achieve the objectives. Compare implementation efforts with original goals and targets, determine whether sufficient progress is being made toward achieving expected results and if adhering to the project time schedule. Monitoring is continuous and undertaken as frequently as needed. A monitoring system was in place before project start-up and activities scheduled on the project work plan. 
5.1.1	Monitoring information system (MIS)







Table 16: Information for monitoring project progress
Category	What to monitor	What records to keep	Who to collects data	Who uses data	How to use information	What decision can be made
Work planActivities	Timing of activitiesAvailability of personnel, resources	Monthly/quarterly work planWork schedules	Project managersupervisor	Project manager	Ensure staff andother resources areavailable	Rescheduleactivities anddeployment ofresources as needed
Cost and expenditure	Budgeted amounts,funds on hand andexpenditures, Balance in budgetby approved costcategories	Ledger ofexpenditures bybudget categoryReceipts Bank	Financial officer/accountant	ProjectmanagerAuditor	Ensure funds areavailable to executeactivities	Make budget andproject revisionsDetermine need forother funding sources
Staff and supervision	Knowledge, attitudesand skills of staffEducational level ofstaffSalaries and benefitsJob performance	PerformancereviewsJob descriptionsResumes of staffFeedback fromtraining attended	CoordinatorProject managerTrainers	CoordinatorProject managerTrainers	Motivate staff andresolve employmentproblemsAdvise staff oncareer	PlacementTraining needsPromotionsDisciplinary action
Materials	StockOrdering andshipment statusProcurementregulations	Stock registersInvoicesField workerreports	Logistics manager	Projectmanager	Ensure availability ofcommodities in stockand good condition of material	Quantity to orderWhen to orderAmount to keep inreserve foremergency
Results	No. and type ofservices provided/commodities dispensedCharacteristics ofpersons served/educated	Field workerreports	Management team	Management team	Ensure objectives areRealisticAssess quality ofservices provided	Revise objectivesRetrain staffRevise projectstrategy andapproach
Source: Makabe Rooftop Rainwater harvesting project, 2011
5.1.2	Participatory monitoring methods 
Rapid assessment procedures (RAP) or rapid appraisal procedures used to engage community in the monitoring. It is a combination of methodologies, such as semi-structured and unstructured observations, key informant interviews, focus groups and surveys were combined with several techniques that help researchers and community members to communicate about complex concepts and relations.  RAP is intended as an approach that gives community members a more active role in helping researchers understand a given issue in its broader local context. They are particularly good for learning about the vulnerabilities and capacities of the population.
 Table 17: Monitoring tools
Monitoring tools
Informal 	Formal 
Conversation with concerned individuals	Community interviews 
Field visits	Key informant interviews
Reviews of official records (management information system and administrative data)	Focus group interviews
Participant observation and direct observation	questionnaires
Feedback mechanism or feedback sheets	Management information systems (MIS).
project reports(Monthly work plan, Work breakdown structure, Calendar of activities and Budget)	
  Source: Makabe rooftop rainwater harvesting project, 2011
5.1.3	Participatory monitoring plan
Monitoring is an essential part of the entire life cycle of a project. This include element that will be monitored such as when and who will do it and what successes or problems will be identified. Finally suggestions will be put forward in order to solve the identified problem as well as the means and resource that will be required for problem solving. The monitoring plan is summarized in Table 18;




Establishment of water committee									50,000
Training on Rain Water Harvesting								12 training workshops300 participants	150,000
Documentation and awareness creation								1450 brochures 	150,000
Construction of Rain Water Harvesting system								300 infrastructure Harvest 10,800m3/year 	150,000
Source: Makabe Rainwater harvesting project, 2011
5.1.4	Result and discussion
The overall rating of usefulness of training lies between ‘Very good’ to ‘Excellent’. Further, it seems that the field study and practical exercises are most successful tools for participants to understand the effective rainwater harvesting design. Nearly 75% of total participants had fair knowledge on rainwater harvesting before the start of training but after the training, more than 80% of total participants have felt very good to excellent understanding of rainwater harvesting. It can be concluded that training programme on Rainwater harvesting was very successful. The monitoring process also resulted in some pertinent suggestions came from the participants. The time period considered to be inadequate for practical and field study, should be increased to make training more effective.
Figure 10: Understanding of Rooftop rainwater harvesting (N=50)
Source: Field data, 2011.
5.2	Participatory evaluation  
The OECD (2002) defined evaluation as the systematic and objective assessment of an ongoing or completed project, program, or policy, including its design, implementation, and results. Evaluation is essentially a reality test to assess the significance of the project.  Evaluation will be undertaken monthly to assess the effectiveness and impact of activities undertaken in the course of the project and to use the results to improve its effectiveness. Evaluation has two specific purposes: accountability and learning. Accountability refers to the obligation of the project to demonstrate to the donor, stakeholders, beneficiaries and others that it was implemented in compliance with its original design, agreed contracts and plans. This include to find out how effective the project is and to see whether objectives have been achieved. 
Moreover, evaluation offers opportunities to learn about the achievement of results and the performance of the project team. Les​sons learned from experience so future activities can be improved. Evaluation was conducted at the midterm(formative evaluation) and at the end (summative evaluation) of the project period to assess the relevance of the achievement of the objectives, the efficiency, the effectiveness, the impact and the sustainability of the project as well as its contributions towards the goal of satisfying water supply demand of Makabe community.  Internal evaluation was carried out by the management team to evaluated progress in work plan, establishment of systems, implementation of planned activities, achievement of objectives, effectiveness of project, impact of project and efficiency/cost-effectiveness of project.
5.2.1	Performance indicators






Table 19: information for Participatory Evaluation  
Activities	Indicators	Data Source	Research Tools	Person Responsible	Time frame
Conducting CNA		Field survey	QuestionnaireFGDinterview Public Forum 	MCED student	Jan, 2011
Establishment of Water Committee			Communitymeeting	Community	Feb, 2011
training on rainwater harvesting	12 training workshops to be held.	Training report	structured direct observation	ConsultantMCED student	March to June, 2011
	300 participants to be trained on rooftop rainwater harvesting	Training reportAttendance book	key informant interviews	ConsultantMCED Student	March to June, 2011
Documentation and awareness creation	1450 brochures to be distributed	Field report	key informant interviews	Project manager	March to June, 2011
Construction of Roof top Rainwater Harvesting system	300 Roof top Rainwater Harvesting system to be constructed	Field report	focus group interviewscommunity interviews	Project manager	April to July, 2011
	Harvesting rainwater 10,800m3/year	Survey		Project manager	July, 2011 to July, 2012
Source: Makabe Rooftop Rainwater harvesting project, 2011
5.2.2	Participatory evaluation methods
Rapid appraisal methodology used since it is highly relevant to the timely production of management, focused evaluation information. Rapid appraisal is a multi method evaluation approach that uses a number of data collection methods in the context of the goal of applied research; that is, to provide timely, relevant information to decision-makers on pressing issues they face in the project and program setting. The aim of applied research is to facilitate a more rational decision-making process in real-life circumstances (Kumar, 1993). Rapid appraisals produce needed information on a quick and timely basis and are relatively low cost, especially in comparison with more formal, structured evaluation methods. Such appraisals can provide a quick turnaround to see whether projects, programs, and policies are basically on track. Five major rapid appraisal data collection methods were used: key informant interviews, focus group interviews, community interviews, structured direct observation and surveys. Both formal and informal ways of gathering information were used as shown in Table 20. Formal evaluation tools include focus groups, interviews and survey questionnaires. Informal evaluation tools include observation, informal conversations and site visits.
Table 20: Evaluation tools
Evaluation tool	Description	Formal	Informal
Survey	Either a written document or interview with a select group of people.	√	
Interview	A set of questions about the project that are asked of a target group.	√	
Focus group	Group discussions about the project.	√	
Evaluation form	A set of questions for a target group at the end of an activity. For example you would give out an evaluation form at the end of a workshop.	√	
observation	Notes taken during the project.		√
Conversation	Talking to participants about the project.		√
Anecdotal information 	Stories about the project described by staff or participants.		√
Site visit	Field Visits to project sites were conducted to view the activities and assess the out comes and impact of the project.		√
  Source: Makabe Rooftop Rainwater harvesting project, 2011
Evaluation of the RWH system was done through analysis of design considerations, field observation, and case studies and through interviewing people of Makabe on various technical and social aspects of rainwater harvesting as implemented during the study period. Interview was taken of 50 families for evaluating RWH system. The evaluation team also had close interactions with the various stakeholders involved in project implementation which facilitated direct discussions with them for independent views on the project performance. The project evaluation questionnaire is shown in Appendix 7 was distributed for formative evaluation and administered to them all.
5.2.3	Project evaluation summary
5.2.3.1	Work plan 
Work plan included the establishment of systems, implementation of planned activities and achievement of objectives. Overall the evaluation findings on project implementation indicated that most of the project activities and outputs were produced as planned. The activities and objectives proposed in the original proposal have been successfully performed. About 225 (75%) of proposed participants attended the training and 69% of proposed brochures distributed. 130 (43%) of proposed complete rainwater harvesting system installed, 60 (20%) installation of only gutters and down pipe while  other  25 (8.3%) households have   stated to construct the  storage tanks.
Figure 11: Rooftop rainwater harvesting system constructed
Source: Makabe Rainwater harvesting project, 2011
5.2.3.2	Effectiveness of project
70 % of households that constructed rooftop rainwater harvesting saw that their lives would be more comfortable, there would be reductions in poverty as well as reductions in diseases. The vast majority of respondents to the questionnaire completed by the community believe that they are now able to save time and labour and most saw that this would result in an increase in their socio-economic status as they would be able to engage in other productive activities. A storage tank near their home saves time of travelling far distance to search for water and it gives chance for local people to perform other tasks, such as gardening, entrepreneurial activities, daily cooking, cleaning, child care, and schoolwork. Children and particularly young girls deprived of education due to the need to assist their mothers in collecting water from far‐away sources. A direct economic impact comes almost entirely from the use of water for economic activities such as vegetable gardening, brick making and agriculture. These economic activities in one way or another lead to significant poverty alleviation and improve the living conditions of the community members. Not only that, but also direct and indirect capacity building, skill development, knowledge building and access to information as well as reduction of vulnerability, strengthening of social and physical infrastructure for alleviate poverty. 
5.2.3.3	Efficiency or cost-effectiveness of project
Rainwater  is  free,  clean,  and  requires  only  an  initial  capital  investment,  without ongoing  fees  for  use. This project of rooftop rainwater  harvesting  supports  the  local  economy  by  creating  jobs  and  uses most materials   from  the  surroundings. The construction of a rooftop rainwater catchment system is simple, and local people can easily be trained to build one, minimizing its cost. Materials are available locally is  convenient  in  the  sense  that  it  provides  water at  the  point of consumption,  and  family  members  have  full  control  of  their  own systems, which greatly  reduces  operation  and  maintenance  problems. Therefore, the cost of project was consistent with budget.
5.2.3.4	Impact of project
Rainwater harvesting promotes independence and self‐sufficiency and also help to develop an appreciation for this precious and finite resource. This activity conserves water and also energy input to treat and pump water over a vast service area for a centralized water system. Aside from conserving water use, it also minimizes local erosion and flooding due to runoff from impervious areas such as pavement and roofs and decreases storm water run‐off which picks‐up contaminants and degrades drains, streams, rivers and seas. Rainwater  harvesting  reduces  surface  water  runoff  and  prevents  soil  erosion,  contributing  to  environmental  conservation.Water‐related illnesses are reduced because of the use of cleaner and safer rainwater. This results in less sick days, increased economic activities, and savings in medical expenses. 
5.2.3.5	Satisfaction level of beneficiaries
In the Training, the majority of participants reported that the training was useful and easy to understand. “The facilitators used a lot of their knowledge and experience to make the participants understand. Field trip was so powerful and challenged the participants of the rooftop rainwater harvesting in Makabe. While arranging a feedback session, most of the trainees recommended that the training duration should be extended instead of just one day workshop. They further recommended that this knowledge should be made available to all members of Makabe community.
5.2.3.6	Difficulties encountered 
Due to the limited time and financial constraints only 15% of total household in Makabe attended. Also many people in area have low income and therefore they have to take longer time to accumulate money for installing the system. Not only that but also the bureaucracy of local authority leaders and readiness to organize the community meeting hinders this project in one way or another.
5.2.3.7	Lessons learned 











Table 21: Summary of planned and achieved products or outputs
Goals/Activities	Expected Outputs/Specific objectives	Outputs/ Achievements
Sensitizing communities on roof top Rain Water Harvesting as alternative source of water
Providing training on rainwater harvesting	300 trainees to be trained on rooftop rainwater harvesting. 	225 participants trained on rainwater harvesting.
Documentation and awareness creation	1450 brochures to be distributed by the end of the project in July, 2011.	1,000 brochures have been distributed by the end of the project in July, 2011
To promote harvesting of rainwater from roof tops, as a sustainable resource
Providing training on rainwater harvesting	12 training workshops to be held by July, 2011	9 training workshop held by July, 2011
To make water available for future use and meet the household needs especially during dry season
Construction of Roof top Rainwater Harvesting system	300 Roof top Rainwater Harvesting system to be constructed by July, 2011	130  household constructed Roof top Rainwater Harvesting system and construction of 85 RWH systems in progress
Harvesting rainwater	Increase availability of water by 20%	Increased availability of water by 15%
Source: Makabe Rooftop Rainwater harvesting project, 2011
5.3	Sustainability of the project
Project sustainability is ability of project to generate the required results after the project itself has come to an end or after the project sponsors have finished their duty of financing or providing technical assistance to the project (Ngairo, 2010). Sustainability relates to how project ensures its capacity to function regardless of changes in external funding sources. Sustainable project is that deliver benefit to the target group for an extended period of time after the main assistance from a donor has come to the end. Rainwater harvesting is one of the most promising alternatives for supplying water in the face of increasing water scarcity and escalating demand. Rainwater harvesting presents an opportunity for the augmentation of water supplies allowing the same time for self-reliance and sustainability. 
5.3.1	Technical sustainability
The choice of technology in this project is strongly linked to sustainability. It determines the amount of co-operation needed from and between communities. The technology in this project demands a lot. But the possibilities of alternative technology in the project area are limited for geo-physical reasons, deep well can yield water for short time. Also connection water from DAWASCO will makes sense but it is expensive. Rain Water Harvesting in a particular locality is highly dependent on the amount and intensity of rainfall which is average 1000mm/year. An  area  is deemed  suitable  for  rainwater  harvesting since rainfall  exceeds  a  threshold  of 200mm  of  rainfall  a  year. RWH technology is low cost and simple. Depending upon  household  capacity  and  needs,  both  the  water  collection  and  storage capacity  may  be  increased  as  needed. Material purchased locally and management by individual households is most successful. This is because the user (often a woman) operates and controls the system, is responsible for its maintenance, manages the use of water (minimum misuse) and appreciates the convenience of water next to her home.
5.3.2	Financial sustainability
The rainwater harvesting is a potentially safe, reliable and affordable alternative source of water supply for drinking and cooking for at least 4 months of the year. RWH system used because different types of reservoirs are available and people of different income level can afford it according to their income level. The rainwater can be stored in tanks, jars or pots of different sizes and materials of varying costs to match individual household's need and affordability and low initial cost and suitable capacity for one family.
5.3.3	Economic sustainability
Water is life; no water no life and no development because all human activities such as agriculture, industries, gardening, irrigation, electricity and others depends on the availability of water. In Tanzania water is the most agent to achieve and promote development vision objectives such as social and economic including eradicating poverty, attaining water and food security, sustaining biodiversity and sensitive ecosystems. Access to safe water is essential for addressing poverty and health problems. Economic benefits are achievable indirectly through improved health and time saved from the drudgery of carrying water over long distances. Improved access to safe water does save the money by reducing cost of medical treatment. Also   the time which could be used for fetching water is reduced and gives chance for performance of other economic activities.
5.3.4	Institutional and programme sustainability
The community water committee members undergo relevant training sessions to enhance their leadership and management skills. Training carried out to address capacity building issues amongst the beneficiaries in order to build competencies for future sustainability of the project. Therefore the community water Committee will, upon fulfillment of set out requirements registered to become water user entities and be autonomous in their operations to avoid institutional weaknesses which result overbearing bureaucracy and inefficiencies.
5.3.5	Political sustainability
The most recent initiative is the Tanzania Water Policy (NAWAPO) of July, 2002 which seeks to put responsibility completely in the hands of communities. The success of this project dependents on norms, laws, ordinances, policies, political will and commitment, allocation of funds and the like. The availability of rain water will avoid the conflict that might occur between the people in the community concerning to water especially in the season dam available in the area.
5.3.6	Environmental sustainability
Compared to various alternatives by which the project could be realized and seeks to identify the one which represents the best combination of economic and environmental costs and benefits. Rainwater  harvesting  has  few  negative  environmental  impacts  compared  to  other  water  supply  project  technologies.  Although  some  factors  can  modify  the  local  climatic  conditions,  rainwater  can  be  a  continuous  source  of  water  supply. 
5.3.7	Social culture aspect and women participation
To ensure that this project achieves the highest level of sustainability, it involved the community at all levels without ignoring the less privileged groups which include women, children and poor people.  Targeting of women was a priority of adaptation interventions. Community participation enhanced by sensitivity to people’s needs, indigenous knowledge, local expertise, full participation and consideration of gender issues.
5.3.8	Project assumption or risk analysis
Project assumptions are external factor existing outside the project environment but are very important to the project as they influence the project implementation and its long run sustainability. Simplest way to conduct risk analysis was to ask, what could go wrong?  It was beneficial to list possible risks first then think about contingencies for dealing with them.
Table 22: Risk analysis
What could go wrong? 	Contingencies measures
Limited supply and uncertainty of rainfall especially in times of dry periods or prolonged drought.	Using multiple sources of water to satisfy household water security  






Rooftop rainwater harvesting project was designed as initiatives to bring about a change of current situation with sufficient participation that included beneficiaries and the representatives of the community in the project design, implementation, monitoring stages and evaluation for successful project. This report was meant to give an overview of what has been accomplished and what remains to be done.
6.1	Conclusions
In conducting the assessment, the committee worked with community leaders and members at large. Some factors that influenced the type of assessment selected include time, cost, target audience, and available manpower. An assessment also helps mobilize community members and key stakeholders to act on the information gathered. The total of 50 respondents were surveyed and majority of them were between the ages of 15-50 years, which shows that the study was able to capture majority of the active community members which is in the working age who participate fully in production. All respondents interviewed mentioned that water shortage was serious problem in study area. The area is lacking DAWASCO network and the cost to implement new infrastructure is high. Moreover the source of water in which DAWASCO depend was not adequate to meet the increasing demands of the people in Makabe. In total, household resources (labour time and cash income) that are spent in fetching water and treating water borne diseases was immense. Being hilly region, underground water exploration as well as exploitation does not seem feasible. Out of the existing houses of Makabe, 98% of the houses consists of galvanized corrugated iron slanted roofed sheets that are suitable for rainwater collection system. 
Makabe annual rainfall is approximately 1,100 mm and in a normal year there are two distinct rainy seasons. An  area  is  deemed  suitable  for  rainwater  harvesting  if  a  rainfall  exceeds  a  threshold  of  200mm  of  rainfall  a  year. The supply of rainwater, given the corrugated iron roof catchment area available, is much higher than the household demand for drinking and cooking rooftop rain water harvesting was found to be the appropriate system to be adopted to augment shortage of water supply system to the people. 
The early stages of this project involved facilitating the community to elect some form of project steering committee. Nine training workshop on rain water harvesting was organized during March to June, 2011 at MLGA offices. 225 participants attended the training. All participants were unanimous in saying that all the expectations listed at the beginning of the training were fully covered. Regarding rainwater harvesting techniques, the participants reaffirmed their readiness to promote and fully implement the identified best ones.  More than 1,000 brochures of rainwater harvesting have been distributed. Moreover 215 rain water harvesting structures have been installed in household level by the end of the project in July 2011. Management by individual households is most successful. This is because the user (often a woman) operates and controls the system, is responsible for its maintenance, manages the use of water (minimum misuse), and appreciates the convenience of water next to her home. The construction of water harvesting systems is the cheapest, simplest, and most effective solution to the Makabe water crisis which allows women to dedicate more time to income-earning tasks decreases the risk of disease from contaminated water and provides greater access to a vital human necessity, water. The rainwater harvesting is a potentially safe, reliable and affordable alternative source of water supply for drinking and cooking for at least 4 months of the year. 
Factors for success in RWH are:
i)	project starts small and grows slowly to allow for testing and modification of design and implementation strategy
ii)	demand for water should be  clearly expressed
iii)	Gender should be taken into consideration ,that is both males and females should be full involved in all project stages 
iv)	Substantial contributions from the people in ideas, funds and labour
The strengths of the project lie in the community participation which contributes to the continued sustainability of the project. It was critical to keep community members informed about project conditions, improvements made and actions they can take. This done by providing regular information to community members using a variety of techniques such as visual displays, oral presentations, summary statements, interim reports and informal conversations. 
The value of undertaking this project is rooted in meeting the requirement for access to safe portable water as a basic need and for the long-term improvement in health and well-being of the people which indirectly contributes to economic benefits. RWH technologies have a high potential of contributing towards the Millennium Development Goals (MDGs) with a view of eradicating poverty and hunger, provision of safe drinking water and sanitation, ensuring environmental sustainability, promoting gender equity and women empowerment. It is one way of improving the living conditions of people living in the Makabe. The primary benefit of rooftop rainwater harvesting is the time-saving, or more rarely money-saving, obtained by reducing the fetching of water. A secondary benefit is the increase in water consumption that follows any reduction in marginal water costs. Future projects can therefore benefit from lessons learnt from this particular project.
Rainwater  harvesting  has  proved  to  be  an  excellent,  low  cost  and  simple technique  in  combating  water  related  poverty  in  Makabe.  It    provide  water  for domestic,  agricultural,  and  environmental  purposes  as  well  as  for  managing  floods and  droughts.  Rainwater  harvesting  is  a  good  step,  because  it  does  not  require billions  of  dollars  or  international  interventions.  It provides water in a decentralized manor, where it is needed. However, sometimes absent of seasonal rainfall in Dar es Salaam can hinder the process of rainwater harvesting. 
6.2	Recommendations 
Larger  rainwater  harvesting  structures  bring  the  cost  per  liter  down,  so community  investment  into  larger  systems  should  also  be  encouraged. Bigger scheme on rain water harvesting should be implemented in Makabe which will include building rainwater harvesting structure in a schools, churches, community centre as well as improving land catchment of seasonal dams which can collect rain water easily due to geographical of the area could be a good source of water supply to the area.
One of the first steps a community should take is to conduct a community assessment to gain information about its needs and resources. Needs assessment is one of the critical stages in the project development process, reliable; accurate and usable information is needed that reflects the ideas articulated by representative groups of the target population and other stakeholders in the community. Community needs assessment should include a combination of tools. Women and men should be consulted throughout the process so that both perspectives can be taken into account. Women's needs often are different from the men's needs and if not taken into account project planning has a false start. Moreover, consulting the people will stimulate the sense of ownership when the project will be implemented.
Project planning must be people centered approach taking socio economic, cultural, institutional, and gender issues into account, as well as people’s perceptions, preferences and abilities. There is greater demand for water sector services that is still unmet and that demand is still growing as both the population as well as the quest for social economic development in Tanzania is also growing.  It is therefore important that adequate supplies of safe water should be developed to sustain life and addressing poverty and health problems. On side of effective monitoring and evaluation there are must be open and transparent reporting actions such as providing quarterly report on progress on the implementation of the project and their effects on the surrounding community, secondly, additional indicators for monitoring should be developed to improve monitoring process. Also, regular consultations with relevant Stakeholders and the community beneficiaries should be promoted. Not only that, but also, providing annual report that show the progress in implementing the project, financially, socially and politically. 
For sustainability of rainwater harvesting project the following should taken in account 
i)	The community should take initiative and makes the choice about the service option and how it is to be delivered.
ii)	The community should be involved to provide their contribution to the investment costs.
iii)	The state facilitates, sets policies and strategies, and creates an enabling environment for all parties to operate.
iv)	The community itself must own and sustains the facilities.
It is clear that all possible approaches must be tried to mitigate the problem of water, maximizing the control of households with regard to their own water security .In order to promote rainwater harvesting at Makabe and all areas with the same problem the following should be done;
a)	Education
On this part both the government and non governmental organizations should work together to provide education and training to people which includes both formal and informal instruction and learning. Formal education refers to classroom teaching in schools, vocational colleges and universities, while informal education involves the discussion of and seminars about RWH to citizens, local groups, and at community events. Working with middle schools and high schools, and possibly through class projects, the benefits of RWH can be imbibed into the minds of young students, who in turn, can apply the technology at home with their parents. Colleges and Universities must develop RWH courses for students in disciplines such as natural resources, environmental sciences, architecture and engineering. It is important to have young professionals with academic training in RWH to design such systems in their professional careers. Developing curricula in RWH for vocational schools will benefit those who intend to serve as technicians in installing and maintaining RWH systems.
b)	 Demonstration Facilities
For more demonstration of rainwater harvesting, it is a good idea to install RWH systems at public facilities such as schools, libraries and community centers even if there is no much of a profit for the installer. Once people see the benefits of RWH, there will be enough publicity generated. Governmental agencies across the country should now introduce policies to promote increased use of rainwater as another source of water for domestic use instead of depending on rivers as source water supply. For instance, Dar es Salaam region depends on river Ruvu which is not enough to supply water for all residents. In order to achieve this project of rainwater harvesting the government should introduce legislation that makes it obligatory to incorporate rooftop rainwater harvesting systems in newly constructed buildings in urban areas as well as providing subsidies to promote the use of rainwater harvesting systems. 
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APPENDICES
APPENDIX 1
QUESTIONNAIRE FOR COMMUNITY NEED ASSESSMENT
I am a postgraduate student conducting “Community needs Assessment”. I would appreciate if you could spare a few minutes to provide information for this study. The information provided will be treated as confidential
Instructions on filling the questionnaire
Please answer all questions by circling your option(s) in multiple choices questions and give as much information as possible for open-ended questions
Demographic Information
1. Community..................................................................................................
2. Name of respondent (optional)…………………………………………… 
3. Gender             (a) Male                                                     (b) Female           
4. Age (years))
 (a) 15-20            (b) 21-30                 (c) 31-40                 (d) 41-50               (e)    >50                 
5. Education level
(a) Informal education         (b) Primary education            (c) Secondary education                         
(d)Vocational Training              (e) Adult education              (f) Higher education                              
(h)Other (please specify)................................................................................
6. What are the main sources of cash (income) for your household?
 (a) Small business        (b) Salaries        (c) Temporary jobs     (d) Income generating projects                                                
            Other sources please specify...........................................................................
7. Estimated annual income 
(a) Less than 450,000/= (b) between 450,001-1m/=   (c) above 1,000,000/=.
8.  Which of the following best characterizes the role and adequacy of income in your      household economy? 
a)	Cash income is low and mainly used to meet subsistence needs  
b)	Cash income is more than adequate to meet subsistence needs and there is a moderate surplus left over for consumptions of luxury goods /or savings
c)	  Cash income is adequate to maintain a higher than average standard of living for the area and a substantial part of the income could be used for saving.
9. What are the main cash expenditures of your household? 
a) School fees                    b) buying water                    c) Building materials 
d) Health services               e) transport                           f) food and clothes.
    Others, please specify…………………………………………
10. What are your community most pressing needs? 
a)………………             b)………………… c)………………  d)………………
11. In the community needs you mention above which is the major pressing Need?...............................................................
12. What are local resources available to meet the most community needs?
a)…………………  b)…………………  c)……………………        d)………………
13. What are the main Opportunities for projects to meet the most community need you mention above?
a)…………………  b)………………… c)…………………    d)……………………
 14. What are current actions taken to meet the most community need you mention?
a) ………………   b) ………………   c) ……………………  d)………………
 






DODOSO LA JAMII YA MAKABE
Utambulisho
Mimi ni mwanafunzi wa shahada ya pili katika Chuo Kikuu cha huria cha Tanzania ,ninafanya utafiti ili kujua matatizo yaliyoko katika  jamii ya Makabe  Kinondoni Dar es salaam.Taarifa zote zitakazotolewa na wananchi zitatumika kwa shughuli za utafiti tu na zitakuwa siri.Tafadhali naomba jaza maswali yafuatayo hapo chini.
1. Kijiji/mtaa unaoishi……………………………………..
2. Jina la mhojiwa………………………………………….
3. Jinsia yako(Zungushia herufi ya jibu sahihi)     a) Kiume	              b)Kike                                                       
4. Umri wako kwa sasa ni miaka mingapi?(weka alama ya vema)
a). 15-20	b). 21-30	c). 31-40	d). 41-50	e).  Zaidi ya 50
5. Umebahatika kupata elimu ya kiwango gani? (weka alama ya vema)
 a)   Sijasoma        b)   Elimu ya watu wazima                c)   Elimu ya msingi tu                     
 d)   Elimu ya sekondari tu         e)Elimu ya vyuo vya ufundi               f)Elimu ya juu                              
g)	Nyingine(fafanua)…………………………………………………………………
6. Mapato yako yanatokana na nini? 
a) Mshahara       b) Biashara ndogondogo        c) vibarua           d) biashara kubwa     
e) Nyingine tafadhali fafanua……………………………………………
7. Mapato yako kwa mwaka ni kiasi gani? 
a) Ndogo kuliko 450,000/=     b) 450,001-1,000,000     c) Zaidi ya 1000,000                                             
8. Ni kundi gani kati ya haya yafutayo linaonyesha kazi ya mapato yako katika familia yako?
a)Mapato yako ni ya chini sana hayatoshelezi mahitaji muhimu                                   
b)Mapato yako yanatosha kupata mahitaji muhimu na unaweza kutumia kwa mahitaji ya ziada/kuweka akiba                                                                                                         
c)Mapato yako yanakuwezesha kuishi maisha mazuri sana na unaweza kuweka akiba
9. Ni nini matumizi ya mapato yako ? 
a) Kulipa ada za shule          b) Kununulia maji      c) Kununua vifaa vya ujenzi                                                       d) Matibabu             e) Usafiri                 
 Mengineyo(tafadhali fafanua)…………………………………………
10. Ni mahitaji gani muhimu katika jamii yako/mtaa wako 
a)……………    b)……………   c)………………           d)…………………
11. Katika mahitaji uliyotaja hapo juu ,lipi ni hitaji kubwa katika jamii     yako?...............................................................................................................................
12. Kuna rasilimali gani zilizopo zinazoweza kusaidia kupata mahitaji/kutatua matatitizo yaliyopo ambayo umeyataja hapo juu.
a)………………… b)………………… c)…………………          d)…………………
13. Je kuna fursa gani kubwa za miradi  inayoweza kupatia jamii mahitaji yake au kutatua matatizo yaliyopo.  
a…………………       b)………………  c)………………            d)…………………
 14. Je kuna hatua gani ambazo tayari zimechukuliwa ili kuipatia jamii mahitaji yake uliyotaja.
a) …………………   b) ………………   c) …………………         d)………………












1.	What are your community most pressing needs? What services community wants most? , Why does community wants or need this service or resource?
2.	 Do any existing services meet community' needs? If not, why not?
3.	What are local resources available to meet the most community needs you mention above?  Or what opportunities exist to develop resources for community? What new opportunities should be explored?














QUESTION FOR FOCUS GROUP DISCUSSION
1.	What are your community most pressing needs? What services community wants most? , Why does community wants or need this service or resource?
2.	 Do any existing services meet community' needs? If not, why not?
3.	What are local resources available to meet the most community needs you mention above?  Or what opportunities exist to develop resources for community? What new opportunities should be explored?















QUESTION FOR COMMUNITY FORUM
1.	What opportunities and services does community want most? Why does community want or need this service or resource? 
2.	What attracts community to a service or resource?
3.	What barriers keep community from finding or using services and opportunities? 
4.	Do any existing services meet community' needs? If not, why not?
5.	What opportunities exist to develop resources for community? What new opportunities should be explored? 










1.	Are we doing the project correctly?
2.	Were the milestone and exit points completed within the target time scale? 
3.	What were the main causes of delay if any?
4.	How well and efficiently were resources used?

Training
1.	Are you satisfied with training?
a)Very satisfied     b) Satisfied   c) not satisfied
2.	There is any addition benefit of rain water harvesting you learn?
3.	What knowledge you acquired from training?
4.	What Skills you developed from training?














Formative evaluation questions 
1.	Are the activities happening as planned?
2.	Is the project reaching the target audience?
3.	Is the project reaching the intended number of participants?
4.	How satisfied are the participants of the project?
5.	How should we modify the activities to meet the needs of participants?
6.	What lessons have we learned so far?
7.	Do activities meet the needs of participants?
Summative evaluation questions 
1.	Did the participants experience any changes in their skills, knowledge, attitudes or behaviours?
2.	What changes did we expect? What changes actually happened?
3.	What could be the long-term impact of this project?
4.	What could we have done differently to be more effective?
5.	What lessons have we learned for the future?






MAKABE MANUAL ON RAINWATER HARVESTING

INTRODUCTION
The training handbook is designed for rainwater harvesters and trainers. The book comprises four chapters with annexes and photographs. The first chapter consists of an overview of historical rainwater harvesting, second deals with designing rainwater harvesting system component, third on fundamentals of water quality fourth deals with rainwater harvesting: a case study – Makabe 
LEARNER OBJECTIVES 
By the end of this training, participants will be able to
i)	Explain the purpose of harvesting rain water
ii)	 Identify various methodologies for collecting the rain water harvested
iii)	Construct their own rain water harvesting system
TARGET TRAINEES
The target participants are representatives of household, ten cell leaders, and water committee in community including local experts such as masons, plumbers, technicians, and interested representatives of NGOs 
METHODOLOGY 
Lecture, participant discussion, field visit and questioning.
MATERIALS 
Flip chart, markers/pens, and Manual.
Workshop Overview: Rooftop Rain Water Harvesting
S/n	Topic	Sub topic	Time
1	Rainwater harvesting: An overview	History of Rainwater HarvestingRoof top Rain Water HarvestingThe need of Rainwater harvesting, including its application, advantages and disadvantages	1hour
2	Designing Rainwater harvesting system component	Basic Components(Catchment Surface/Roof, Gutters and Downpipe and Storage Tank Delivery System)The determination of amount of rain water can be collected( Rain Water Supply, Household Water Demand, Monthly Water Balance)the basic construction, installation, operation and maintenance of roof top	3hours
3	Fundamentals of water quality	Rainwater QualityHousehold water treatment alternatives	1hour
4	Practical and implementation	Rainwater harvesting: A Case study – Makabe(Background and Supporting Factors for Rainwater Harvesting In Makabe)Field visit for practical exposure on Rooftop Rainwater harvesting	3hours

RAINWATER HARVESTING: AN OVERVIEW
Rainwater harvesting is an ancient technique enjoying a revival in popularity due to the inherent quality of rainwater and interest in reducing consumption of treated water. Archeological evidence attests to the capture of rainwater as far back as 4,000 years ago, and the concept of rainwater harvesting in China may date back 6,000 years. Ruins of cisterns built as early as 2000 B.C. for storing runoff from hillsides for agricultural and domestic purposes are still standing in Israel (Gould and Nissen-Petersen, 1999). Rainwater harvesting is a technology used to collect, convey and store rain for later use from relatively clean surfaces such as a roof, land surface or rock catchment. Rains are the main source of water and if rain water is harvested, the scarcity of water can be eliminated altogether.

Figure 12: Small-scale rainwater harvesting systems and uses (adapted from Gould and Nissen-Petersen, 1999). 

WHY RAIN WATER HARVESTING?
This technology is suitable for use in all areas as a means of augmenting the amount of water available. It is most useful in arid and semi-arid areas where other sources of water are scarce as well as to the areas which the normal government water system supply is not yet constructed. So the residents of those areas are not getting safe and clean water hence, they are vulnerable to waterborne diseases.
Designing rooftop rainwater harvesting system component 
In domestic rooftop rainwater harvesting systems rainwater from the house roof is collected in a storage vessel or tank for use during the periods of scarcity. Usually these systems are designed to support the drinking and cooking needs of the family at the doorstep. Such a system usually comprises a roof, a storage tank and guttering to transport the water from the roof to the storage tank. In addition, a first flush system to divert the dirty water which contains roof debris collected on the roof during non-rainy periods and a filter unit to remove debris and contaminants before water enters the storage tank are also provided.

        Figure 13: Schematic of a Typical Rainwater Catchment System. 
                   Source: Krishna, 2003
Roofs made of corrugated iron sheet, asbestos sheet, tiles or concrete can be utilized as such for harvesting the rainwater. But thatched roofs are not suitable as it gives some colour to water and also the water carries pieces of roof material (such as palm leaves).
Gutters are channels fixed to the edges of roof all around to collect and transport the rainwater from the roof to the storage tank. Locally available material such as plain galvanized iron sheet can be easily folded to required shapes to prepare semi-circular and rectangular gutters. Semi-circular gutters of PVC material can be readily prepared by cutting the PVC pipes into two equal semi-circular channels. 
Down pipe is the pipe, which carries the rainwater from the gutters to the storage tank. PVC or GI pipes of diameter 50 mm to 75 mm (2 inch to 3 inch) are commonly used for down-pipe.
First flush system is incorporated to dispose off the water from ‘first rain’ so that it does not enter the tank. Debris, dirt and dust collect on the roofs during non-rainy periods will be washed out before entering the storage tank. 
The filter unit is a container or chamber filled with filter media such as coarse sand, charcoal, coconut fiber, pebbles and gravels to remove the debris and dirt from water that enters the tank. 
The storage tank is the most expensive component of the rainwater harvesting system. The size of storage tank or cistern is dictated by several variables: the rainwater supply (local precipitation), the demand, the projected length of dry spells without rain, the catchment surface area, aesthetics, personal preference, and budget. The storage tank should be also constructed of an inert material such as reinforced concrete, ferrocement (reinforced steel and concrete), fiberglass, polyethylene, or stainless steel, or they could be made of wood, metal, or earth. The choice of material depends on local availability and affordability. Tanks should be located as close to supply and demand points as possible to reduce the distance water is conveyed.
The storage tank is provided with pipe fixtures at appropriate places to draw the water, to clean the tank and to dispose of the excess water. They are named tap or outlet, drainpipe and over flow pipe respectively. PVC or GI pipes of diameter 20 mm to 25 mm (¾ inch to 1 inch) are generally used for this purpose.
HOW MUCH WATER CAN BE CAPTURED?
Several factors should be considered when selecting rainwater harvesting systems for domestic use:  type and size of catchment area, local rainfall data and weather patterns, family size, length of the drought period, alternative water sources and cost of the rainwater harvesting system. One simple method of determining the required storage volume, and consequently the size of the storage tank, is shown below: 
With an estimated water consumption of 20 l/c x d, which is the commonly accepted minimum, the water demand will be = 20 x n x 365 l/year, where n=number of people in the household. If there are five people in the household then the annual water demand is 36,500 litres or about 3,000 l/month. For a dry period of four months, the required minimum storage capacity would be about 12,000 litres. 
As rainwater supply depends on the annual rainfall, roof surface and the runoff coefficient, the amount of rainwater that can be collected = rainfall (mm/year) x area (m2) x runoff coefficient. 
MAINTENANCE 
Maintenance of a rainwater harvesting system is an ongoing periodic duty, to include:
	monitoring tank levels,
	cleaning gutters and first-flush devices,
	repairing leaks,
	repairing and maintaining the system, and
	 Adopting efficient water use practices.
 FUNDAMENTALS OF WATER QUALITY
The raindrop as it falls from the cloud is soft, and is among the cleanest of water sources. The most important issue in collecting rainwater is keeping it free of dirt such as leaves, bird droppings and dead animals, and avoiding contamination with pollutants like heavy metals and dust. 
PRACTICAL AND IMPLEMENTATION
The facilitator accompanies groups of maximum 25 people on a visit of rainwater harvesting systems in the community. Participant will be given the diagram, along with a pen in order to make notes if they wish. At each stop ask participants to carefully examine in detail all of the parts on each rainwater system .Ask participants to share the things they notice. The facilitator can help by asking questions such as: 
• Is there anything that you see that might affect the quality of the water? 





RAINWATER HARVESTING: A CASE STUDY – MAKABE
Table 23: Feasibility of rooftop rainwater harvesting in Makabe
S/N	Question 	Yes/No
1	Is there a real need for an improved water supply? 	Yes
2	Are present water supplies either distant or contaminated, or both?	Yes
3	Do suitable roofs and/or other catchment surfaces exist in the community?	Yes
4	Does rainfall exceed 400 mm per year?	Yes
5	Does an improved water supply figure prominently in the community's list of development priorities?	Yes
Source: Makabe Rooftop Rainwater Harvesting Project, 2011














JALIDA LA UVUNAJI WA MAJI YA MVUA MAKABE
Eneo la Makabe limekuwa na tatizo kubwa la Maji.Kwa sasa wengi tunategemea kununua maji kwa wauzaji kwa bei kubwa na hatuna uhakika na chanzo cha maji hayo.Hii imepelekea kupatwa na magonjwa mbalimbali.DAWASCO ambao ndio wasambazaji wa maji katika mkoa wa Dar es salaam wameshindwa kuweka miundo mbinu ya maji kutokana na gharama kubwa na pia vyanzo vya maji havitoshelezi kuweza kusamabaza maji ya kutosha.
Sasa basi tunaweza kujipatia maji safi ya kunywa na matumizi mengine ya nyumbani na hata kumwagilia bustani zetu kwa mwaka mzima kwa kuvuna maji ya mvua.Sababu tunazo; kwanza nyumba zetu zimeezekwa kwa bati ambazo ni bora kwa kuvunia maji ya mvua ,pili tunapata mvua ya kutosha kwa mwaka.


Figure 14: Components of rooftop rainwater harvesting
Source: Krishna, 2003
Uvunaji wa maji ya mvua ni mfumo wa kukusanya maji ya mvua kupitia paa la nyumba na kuyatunza kwa matumizi ya baadaye.Maji ya Mvua hukusanya kwenye paa na kusafirishwa kupitia gutter na bomba kwenda kwenye tank la kuhifadhi. .
Ziko faida nyingi za kuvuna maji ya mvua 
Moja kubwa ni kuongeza upatikanaji wa maji ya kunywa na kwa matumizi mengine .
Pia gharama za mwanzo  ni rahisi na tena  baada ya hapo maji ni bure.
Anza sasa
1.	Angalia paa la nyumba yako je linafaa kuvunia maji.
2.	Weka ‘gutter’  kwenye paa pamoja na bomba la kushushia maji kwenye tank.
3.	Chagua tanki la maji utakalotumia. Kwa kuangalia kiwango cha mvua kwa mwaka na eneo la paa na matumizi yako ili kupata ukubwa wa tanki.
Eneo la paa(m2)  x Kiasi cha mvua x kiasi cha maji yanayovunwa

Kiwango cha mvua kwa mwaka katika eneo letu ni 1000mm, tunaweza kuvuna maji ya mvua maana ni mengi kuliko mahitaji. Familia ya watu 5 inahitaji kuvuna maji kiasi cha lita 12,000 tu kwa matumizi hasa miezi minne ya kiangazi.Hivyo paa lenye mita za eneo15 linatosha kabisa.  
Kwa maelezo zaidi wasiliana na Eng. Bujo Mwakapalila, Mob: 0653874806

 



